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GOALS OF MATHEMATieS EDUeATION- . • 6 

The State Mathematics Curriculuni'Study Committee has formulated. 
' specific reconmeridatidris which are listed and discussed in the following 
sections. Each of the specific recommendations relate to one or more of 

_ _ _ ■ * 

the following areas:. 

Content - That which is to 'Be taught and learned. 

Expectations - Setting of goals for mathematical attainment. — 

Staffing - Education, supervision and support of teachers. 

■ Instruction - Methods used to impart the curriculum to the Student. 

Technology - Integration of computers and calculators into the . 
mathematics programs of our schools. < 

Articulation - Coordination and cooperation betweeji the elements^ 
in our educational system. 

The Committee's recpmmendatiibns are designed to support these goals. 
Each is stated b^ow and followed by a brief rationale and delineation of . 
related recommendations. 

GOAL I: fht mcUthmcutLc^ cjan^cjjdbm should /ti^lte^: a) advancoJ, In iti^. 
dUcAJoUni, b] change in iocieXy'i mzH. iofi nuvthmoOA^c^, c) tkz Qfiom.ng 
hddjd iofL a. ZoAgeA mmbm oi pzoplz to know mo about mathm(vUc^ than 
the. AudMnzim oi afuXknoZic. , and d] advanced In ouA. knowtzdgz abpat how 
and u}hzn chiMJitn Z.2/xnn. 

Rationale : Contrary to popular belief , mathematics as a discipline does 
change. New and powerful mathematics is being created at an increasing 
rate, and the relative emphasis of topics within mathematics shifts over 
time necessitating periodic revisions in the mathematics curriculum. 

The mathematics curriculum needs adjustment to ensure access- to. • 
. mathematics beyond arithmetic for a larger proportion of-students, ' Mathe- . 
, matics^ provides a "language" which facilitates communication in an increasing 

o 
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number of fields' of knowledge.' As the demand f 5r Sathematies becomes 
more pervasive; the mathematics curriculum muk be 'structured so that a 
greater number of students learn more mathemafics; / ' 
• To provide better mathematics for all student^sv recommendations have 
been formulated which call for revising and updatin^^of course syllabi, 
restructuring some courses, and initiating new course^.. Other recom- 
mendations address the crucial need to change the focus\f the mathematics 
curriculum from a narrow emphasis on computational skills^o a broader 
one which prepares students to use ;mathematies in everyday ^l^ifs and°pro- 
vides them with a foundation for further training. - 

GOAL IT: S^dtyvU MxU aXXMn a hA^hm l^^ oi maXhmaUaa^^^ 
RationU^ : A quality mathematics curriculum will benefit all students who. 
.Choose to take full advantage of it. Already the level of expeciati^iyj^^ 
ligh for the most able students who take mathematics throughout. high. school 
•ar^d there , is evidence that these students attain a superior level of achieve^ 
men\. However, many students avoid serious mathematics study in high 
:schoai and, as a result, do not achieve a useful level of mathematical 
literLy. Gompounding this problem is the. fact that many able students 
enter schodl iVl -prepared for formal mathematics study! Therefore, 

the expeit^iori?rmii^t^ also be raised in the mathematical pet-fbrmance of 
elementary and middle school students. 

TO ensure that students are ready to meet the expectations of a reason- 
able high school mathematics curriculum, it is recommended that the Devel op- 
mental Mathematics Monitoring Program be^tabl i shed on the elementary,, 
level.. This program is designid to identify students Whose mathematical ^ 
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ability is lagging. Students requiring remedial instructibh will be 
identified early and, given intensive instruction special^ly designed to 
prevent massive mathejnatieal deficiencies later. . ' . 

. To ensure that more high school stud^ents are challenged to achi_eVe. 
acceptable levels, of mathematical competency, it is recommended that the\. 
mathematics for ninth grade students * with some exceptions, Include topics 
which are at^feas.t on the level of elementary algebra-. Student mastery 
,of '^his' contettt "would be tested as- a part of the ninth grade Annual 
Testing Program. In addition, it is recommended that the Competency Test 
be administered during the tenth grade and expanded to test calcuUtor _ 

proficiencies. . ' • 

To foster a higher level of exijectatioh and a more uniform measure: 
of mathematical attainment, it is recommended that there be statewide - 
achievement testing at the end of selected secondary mathematics courses. 
A further reconmendation for three units of mathematics required for 
graduation complements the other recommendations stated, all of which 
are aimed towards a stronger mathematics "program than is presently 'in 
existence in North Carolina's schgols. 

GOAL m; Each A^mt &houZd kavt thz bim^U oi t^mi m oaz qiwU.- 
' UM, compeien* and pnoiumnat. Each tzac.h&i ihotxld have. ike. kqa>p&cX, 
Aeman&iaUon and pfioiQA,Uonal UaXM Mj, / hoA , tha^Yu.nQ , expext^z, and 

'Rationale ; Only well trained teachers can be expected to_ provide ade- 
quate instruction. There are no shortcuts available to ipgrease the 
supply of capable mathematics teaciers. -it Is imperative that those who. 
enter the. teaching profession be well trained and, tjjit those in the pro- 
fession receive a-ppropriate in-service training, adequate sQpenvision, 
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and generous support.. Therefore^ recbmmendatiohs have been madexa11ihg 

.for revisfdhs in the eertifieatioh of teachers; improvements in both 

pre-service and in-serviee teacher educa-^on, and differential pay for 

mathematics teachers. Other recommendations deal with supervision-and 

support for teachers in their day-to-day activities. It is felt "that if 

proper conditions are jDrovided for mathematics teachers, it "will be 

reflected by attracting and retaining/competent- people in the teaching' 
• . - • ^' ^ • ■ ' 

profession. 

GOAL It/; Tkt mztkod^ v<A^zd and thz abndLitlon6 und^A 

^ ^ Wtviah iht 6ubjzct ^ iaugkt 6houZd bt cho6^yyto maxMnizt ^Mdint JtMAyUytg 
and dahLtvmtnt, ^ / 

Rationale : At all grade levels* effective 'mathematics teachirig^ is en- 
hanced by the' use of appropriate teaching strategies and adequate 
educational resources. A nujjber af recommendations have been made which 
deal with the allocation of time and its effective. uSe^ with the size of 
classes, and with the availability of ecjucational resources. The implemen- 
, tation of these recommendations will promote the^ learning of mathematics 
at/Bll grade levels. 

GOAL i/;.. Stiid2,yiZi ^houid be taught to tht o^attiixZaZou and compuuteM^ vaiX 
iko. aonXoixt^^ tht mq^hmatA.c^ AMt^^ pn.OQn.am. 

Rationale : Rap;}d advances o'n computer and calculator technology have made 

these useful and sophisticated tools readily available. Their impact on 

» ' ■ . / 

7 

what, mathematics should be taught and how it should be taught is signil'i- 
cant. Students should still be able to carry out "paper and pencrV/ 
computations; however, there, is no reason to continue to devote great 
amdunts 6f time and effort to perfect paper and pefncil computations when 
the key reason for doing this in the past, namely the absence of - " 

■ ■ • ■ ■ . . , ■ /' 
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* 'alternatives,' is ho longer applicable; A riamber of reeormericlatibnS' 
'•have been foifSulated which, when- will make calculators and 
ebrnputers integral parts of the program in mathematics at all leVels; 

The Bonmittee recommends that calculators be used as tools in 

• -«•--- 

problem solving- eind for teaching Concepts at all grade levels. Calcu- 

_' .•■ __ . 

lator proficiency is^ essential to mathematical literacy and^ fheV^efore* ^■ 
must be an integral part of the-'mathemat-ics curriculum. 

Greatly^ increased attention must be given to computers, especially 
' microcomputers,, iri conjunction with the learning *o'f mathematics. - 
Computers and computer programming are in themselves- appropriate topics 

of study^ therefore^ reconimendations have been made^relative to the 

■ . • . . ^ ^ ' • • ft 

availability of computer hardware and software. In addition, there are 
recommendations dealing with courses which provide' instruction in prd- 
] gramm'ing and/or computer literacy. Because the use of computers as an^ 
instructional tool is increasing at a Vapid rat^, there^are'^recbnTmehda- 
tions providing for staff development in the area of computers and th€»ir 
^use." It is essential to have appropriately trained personnel to - 
effectively implement programs utilizing computers iri the classroom. . 

GOAL VI t A VAM,biz .sitorc^u^e ^/iottCd 5e c^e&ta3 -to pkomott aooAjdlruttiqn ' . ' 
awrf CDopeAo^^n" be^een 2tmzniaAy, ^zcon^aJty and po^t-^zcjoyida/iy 

^ ^ _ ' _ _ ' ' -- - - 

fiatioriale ; The coordination between educational levels is of great impor- 
tance to the success of the major goal of more students learning more 
mathematics. Recormiendations have been formulated which' call for coop- 
eration across educational levels for the purpose of understanding the 
content and. levels of courses, defining appropriate credit for the various 
courses, 'analyzing the meaning of students' tes^t score results, and working 
' together to determine effective counseling programs for students. 
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SUMMARY OF RECOMMENDATIONS 



El ementary 



RECOMMENDATION 1, We recommend that the elementary mathematics . cum- - 
cul um be strengthened to ref 1 ect an increasing emphasis on problem ^ 
solvingand: the use of calculators and computers and that it be designed 
to encompass more than computational facility. 

RECOmENDATIOIf^. We recommend that an awareness of calculators and 
their uses be/provided for K-E students and that children in grades 3-6 
be taught to use a four-function calculator. - 

RECOMMENDATION 3. We recommend that all elementary students have access 
to computers and appropriate- cbur^^ The ratio of 1 computer Per^ 

24 students is recommended. " : . 

RECdMMENDATIdN 4 . We^j^ecommend that all elementary children have the 

"opportunity to explore mathematics throug.hTthe:use-of ra-yariety-pf- 

mariipuTatfve HTiaterials and that there be an effort to effectively 
"bridge the gap" between maniptilatives arid the abstract levels of 
learning. ' 

RECOMMENDATION 5 . We recommerid that additfonal state funds be appro-: 
priated on a per-pupil basis to purchase raanipulatiye materials for use 
in matheniatics at grade levels K-6. Particular emphasis should be ■ 
placed oh- the-purchase-qf materials necessary for_a_s.trong-6arJy child- 
hood mathematics program. . 

RECOMMENDATiON e . We recoimerid that mathematics education at the 
kindergarten level be strengtheried through: 

A. In-^ejrvice for kindirgarteri teachers; 

B. A comprehensive teachers' manual which- illustrates competency 
goals and performance indicators:; - 

C. A specii'ic per-pupil allotment to purchase manipulative; materials 
in lieu of textbooks. 

RECOMMENDATION 1. We]recomiTie'nd that' each child havf sixty (60) minutes 
of math daily with a balance between direct instruction, applications, 
use of manipulatives,,' maintenance of skills* and enrichment. Considera- 
tion needs to be giveri to the time of day when mathematics instruction 
occurs. ' • . : W- ■ 

RECOMMENDATION 8 . We recommerid that students in grades 4-6 whose 
total mathematics scores fall below the 35th percentile on the^ 
third grade North Carolina Annual Testing Program be considered for 
the Developmental Mathematics Monitoring Program with instruction^ 
in groups of ten '(10) or less by a teacher with mathematics traimng. 
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Elemehtairy Recdmmendations (continued) 



RECOMMENbATION 9 , We recommend that the state guidelines for identifi- 
cation of exceptional chi 1 dren be res tructured toenabl e school personnel 
to more effectively identify students who are mathematically gifted. ^^^^^^ 
We further recommend that the mathematics program for these_student^^ 
designed to foster higher levels of cognitive thinking and to include an 
ehri chment component . 

BECOMMENDATION 10 , We recommend that, if the North Carol ina^Annua! 
Testing Program continues to be administered in the spring, norm referenced 
tests be used at all levels presently tested. - 

RECOMMENDATION 11 . We recommend that the teacherypupil class_l^ 

grades ^-6 be reduced so that one (1) teacher is responsible for no more 

than twenty-six (26) pupils- 

RECOMMENDATION 12 . We recommend that teacher_'training inst^ 
include in their programs for prospective elementary teachers\.ear1y in- - 
ternship experiences with mathematics instruction and that_a. mathematics 
competency examill'ation be required of all candidates seeking elementary 
certiiviptidh/ . :~ — " 

RECOMM E NDATION 13 . ^ We recommend that an elementary ma thematics. speci a] 1 ^ t 
certification be established. Elementary teachers .hold this'certifi- 
cation should receive a salary differential . 

RECOMMENDATION 14 . We recowend thai al 1 1 eyel s of teacher training— 

pre-service , i n-serfy4ceji:and graduate work— incl ude_tnstruct^^^ ; 

using computers in . teaching mathematics. 

RECOMMENDATION 15 . We recommend that staff development be offered for 
principals to support their leadership in elementary mathematics . 
education. 

RECOMMENDATION 16 . We recommend that the following types df^^ 

programs, for elementary school : teachers be developed and funded to reach 

all teachers and aides within a five-year period: . - 

A. An ongoing program consisting of mathematics content^ learning "'^ 
theory* gvaluation techniques, effective: usg of manipulate 
classroom management^ efficient use of classroom time, and 
counseling strategies. 

B. Special summer institutes to assist teachers 1^ 

Consideration should be given to making the institutes permanent j"n 
order to foster continued upgrading of the competence levfel of teachers. 

Funding should be provided for various finariciaT incentives to allow 
teachers to partjcipate. . - 



Elementary Reeorrmendatl oris (ebritirided) 

RECOMf^ENDAtrON 17 , We recommend that at least a third of the ribri- 
teaching cbntiriuirig education units earned by a teacher for elementary 
certificate renewal be in the area of mathematics. 

RECOI^ENbAtlON 18 . We recommend that the state, in conj^inctiori with 
local education agencies, create mathematics codrdiriatirig teacher 
positions to proyide cdntiriuous in-service via demonstration teaching, 
conducting workshops* and providing support and resource services. 
It is further reconimended that: 

A. The positions be phased in over a five-year period in all 
eight regions as teachers are. identified and trained; 

B. The coordinating teacher's contacts not exceed sevent:y'-five 
classroom teachers and that each local education agency have at 
least one mathematics coordinating teacher; 

C. . The coordinating teacher receive a differential salary. 

REC0HMEND ftTrON-I9> We recommend that every effort be made to enhance 
the teaching ~of-mathema t i c s - i n e 1 eme n tary-s c hoo 1 s by : . 1 i_ : 

A. Providing appropriate scholarships for'-t^ to take mathe-- 
matics or mathematics education courses; 

B. Providing adequate reimbur expenses incurred at 
mathematics professional meetings; * 

C. Providing aides and/or cleriGal help in grades 4-6; — 

D. Identifying and recognizing outstanding- elementary mathematics . 
teachers; . ■ 

E. identifying and recognizing: outstanding mathemati^ programs 
through the establishment of model programs. 

REEBfy^ENBATIBN-'EB. We recommend that"substantial additional funds be 
provided for the Prospective Teacher Scholarship iboari Program to support 
undergraduate students who desire to pursue ,a mathematics specialist 
certiffcation in grades K-6. We further recommend that the amount of 
each scholarship loan be increased to $2000/year. 



SUMMARY OF RECOMMENDATIONS 



Middle School . 



REegMMENDATION^i . We reeommehd that, in order for students in grades 7 
and 8 to have broad experiences in mathematics and to jDrdvide a strcing. 
' base for further study, the mathiamatics curricul umn'n grades 7 and 8 be 
structured according to the following levels: 

.- • j ■ ■ . . 

Srade 7 ^ 

A, Gbmprehensive Mathematics broadly based in Pre-Al gebra^ informal 
— plane and solid geometry, descriptive statistics and survey ^ ^ . 
sampling, datei analysis, eorisurner arithmetic, mental arithmetic 
and estimation, applications of mathematics arid problem solving. 

B; A course which encompasses the. severith arid eighth grade compre- 
herisive mathematics courses for those students who have shown 
superior mathematical ability and who will proceed to Algebra I 
In the eighth grade^ - ^7 

~e] leWl'opmerrt^l7t^e1Mdia^ 

the 35th percentile on the sixth grade anriual testing program 
.in -mathematics, taught iri small groups (1:10) under the super- 
vision of a teacher trained iri diagnostic/prescriptive teaching 
of mathematics iri a setting conducive to active participation 
in learnirig through probl em-sol ving.^^— - — 

:"" 6ra"ger8 ~" ^ 

' A. Gontiriuatibn .of Comprehensive Mathematics from seventh grade 
designed to further students^ mathematical foundation in prep- 
aration for the course entitled Pre-Algebra iri the ninth grade. . 

^ B. A more-accel erated-aH — 
who are qualified..to handle a curriculum preparatory to Algebra I. 

e. Algebra I for the' students Who are at that level and preferably 
were enrolled in accelerated mathematics in grade 7. 

D, Cdritiriuatibri of develbpmerital/remedial mathematics for those who 
continue tb need assistarice with the understanding of fundamental 
rfiathematics— taught in small groups U_:10)_under the- supervision 
of a teacher trained in diagnostic/prescriptive teaching of _ . 
mathematics iri a setting cpnduci^^^^ in / 

learriing' through problem solving. 

RECbMMEWDATlQN^- .^e^-eco^^ 

tool In grades 7 and 8 and that all students become proficient in / 
usirig the four-function calculator with memory arid percent. i 
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Middle School Recoimeridatioris (continued) 



REeeMM£NDATI9N 3 . We recdmmerid that all middle school students be 
provided the opportunity to become computer literate arid that ari _ 
elective course in computer prograrmirig be developed and made avail- 
able to interested students. - . 

REEQHMENBATigN 4 . We recommend that there be $5 minutes of mathematics . 
instruetiori daily with. over 50 percent of the iristrUctidnal timejspent 
in teaching that develops content through interaction between, the 
stUderits 'arid the teacher; 

RECQWIENDATION § . We recbntnend that a prdgram be developed to assist 
; guidarice couriseldrSi advisors^ curriculum cddrdinatdrs> principals,. ^ 
and tecichers iri advising middle school studerits. The intent of the 
program is to inform studerits about the quantity and quality of 
mathematics needed for life iri a techridlogical society. 

REeOaWEf^DATIQN 6 . We recommend that the state^ iri cdnjunction with 
local education agericies,, create mathematics cbdrdiriating teacher ^ 
positions to provide cbntiriujwjs iri-service via de^^^ teaching,.. 

: conducting -works hops V a 
It is further recommended that: (1) the positions be phased in dyer 
a five-year period iri all eight regioris as teacher^.. are identified 

and~trained;— {2)~the-cbordiriatirig~^^^ 

severity-five classroom teachers arid that each local, education agency 
have at least one Mathematics cdordinating- t (3) that there _ 

be a pay diffe:y!ential commensurate with the requirements of the 

— pos i t ion . — — ^ / ~ ~~ ^ ' ~ 

RECOMWENDATION We recdntmerid that the State Department of Public 

Instruetiori 's Cbmpetericies arid Guidelines for Appr^Gwed^l^cher-Educatiw 
_ Programs be ameridid fdr the 6-9 certificate in inathematics so that_ 

prospective teachers seekirig a mathematics concfentration be required 
• to complete a miriimum df 30 semester hdurs of which'at least 15^^^^ 

semester hdUrs be iri mathematics^ and 9-15_semester_hours be in mathe^ 
— matics educatidrirexclus^iye of ^^-j-- - 

teachers teaching mathematics in grades 7 and 8 must .have this . 

specialist certification. 

rIcOWMENPATION 8 . We recommend that al I cpmpqnerit^^ 
. pre-servicei in-servinei graduate work— include instruction using 
cdmputers for teaching mathematics. 

RECOMMENDATION 9 . We recpmmend thaLat least three^u 

.date reriewal df middle school mathematics teachers be in m^^^ 

arid/br mathematics education. We further recoipend that these uriits 

be earned through college credits or through j^pproved^cgb ifcSework with 

jL4:he-same^rsgorHn-content-^ as a coTlege-level course. : 



•14- 



ERIC 



Middle School Recommendations (continued) 

RECdMMENDATIQN^lCl. We recommend that the following two types, of , 
in-service programs for middle school mathematics teachers be de- 
veloped and funded: 

A. An ongoing program^with a curriculum consisting of mathematics . 
content, learning theory, evaluation techniques ^ effect^ 

of manipulatives, classroom management, 'efficient use Of class- 
rpom time, and counseling strategies. 

B. Spaciai sunmer institutes to assist teachers in teaching middle 
school mathematics. Consideration should be given to, making the 
institutes permanent to foster continued upgradingof the 

- competence level of teachers. 

Fundi rig should be provided for various financial incentives to allow 
teachers to participate in either or both programs. . ■ 

RECOMMENDAT IX)N^14 . ^ We recommend that microeomputers and appropriate^ 
course ware^e^nade "available to support the te aching of all^aatheinatic; 
'^dursis in the 7-8 curriculum. A ratio of one (1) computer for every 
28 students is recommended. 

RECOWMENDATIOli 12 . To attract conoetent, new mathematics teachers, we 
r e c omme n d -t he-foLl owi n g_r 



A. Teaching^ assignments for ftrst-yea.r teachers involve contact 
with stlJdents t)f varying abitity i Wei s. "^ 

B. First-year teachers be offered a contract as early as possible. 

C. First-year teachers be offered the opportunity of beginning- employ- 
ment as soon -after their graduation as is practical. 

fiECOMMENBATlON 13 .. ..We recommend that to a ttract and retain competent 
mathematics- teachers a program of incentives be developed. Specifi- 
cally, we recommend that: 

Pi. Teaching' loads in jnathematics be" restricted to no more than 26 
stu.deats per class- and 130 students per day. 

B. Appropriate stipends bejpr^^^ for summer study, curriculum 
" development, staff development^ etc. ' r , . 

e. /Reimbursemeht be provided for expenses associated with attendance 
at profess ionaLMtheraa^ . lodging.^ — 

re^gTstTaTioh "f ees , and. substitute teacher p^y.' 
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Middle School Recommendations . (coritiritied) 



RECdl^lENDATldN 14. We recommend that salaries be increased .for appro- 
priately certified mathematics teachers whe have a majority of their 
teaching responsibilities in mathematics. 

RECOMMENDATION 15 . We^recommend that substantial additional funds be^ 
provided for the Prospective Teacher Scholarship Loan Program tbSupport 
;undergraduate students who desire to pursue a mathematics specialists 
certification in grades 7-8. We further recommend that the amount of 
each scholarship loan be increased to $2000/year. 
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SUMMARY OF RECOMMENDATIONS 

; Secondary .: 

RECOMMENDfttXON-L. We recommend that steps be taken tq ensure uniformity 
in the^gualtty and depth of the various mathematics course offerings 
throughout the state. Speeifieally, we recommend the following: . 



A. A general course syllabus be developed for each secondary mathe- " 
ma-tics course- 

B. A brief course outline be developed for each. State-adopted secondary 
mathematics textbook. 

RECOi^ENDATiOJy^-f^^ ^^^^^ the use of 

a calculator, we recommend the. following: 



-Students be taught to use a four"fui^ ^4jM_calculatbJ^^ 



and percent, / 

' '■ ' ' . . . 

B. The mathematics section of the North Caroling Competencjr Test be ^ 
revtsedVto iriclud a section testing calculator prof tciency and to 
permit the use of the calculator 'on the Applications Section of 
-the Test. / - 

.e.__4tudenT:s^^ schools be taught, to u^e 
a scientific calculator. / .** 



D. Funding be apprbpriated^from the stateitd^the LEAs for puf'chasingv 
maintaining, and replacing calculators, and^for-providing supple- 
mentary materials. / : ^ """^ ^ 

E. Students be encouraged to use^a^al cul ator , ^^Mll^^^^^ 
in th¥iFWthematies c . .. 



REC0WMENBATI9N 3 . We recbmmend that computers, at a ratio of 1 computer 
to 28 students, and appropriate cbursewarf be made available for the 
following: t 

A. Use in the various secondary mathematics courses, 

B. Teaching ah introductory course in micrpcomputers. and microcomputer 
prograinning, and 

e. Use in student projects ^ ^homework, and indepehdent study. 

We further recbmmend that a computer programming course emphasizing appli 
catibns in mathematics be offered to college-bbundstudentswhb plan _ 
careers in mathematics, science, engineering or related fields. An alter 
native to this course would-.be Advanced Placement Computer Science. 

• . ' .-17- '. ■ ■ .\ 



Secondary Recommendatiohs (cohtihUed) 

• " RECOHHENDAliON A .' We recommend that a course entitled PrerATgebra be 

created. The^cburse woiild be designed for the ninth grade ^student 
with.belbw-average matWematicala Every ninth grade student . 

not in the remedial program would-be required to take either Pre-Algebra 
or a higher level course. ' . * : 

RECOHHENDAtiON 5 . We recdmmendthat the following courses replace the 
GeneraT Mathemati«^^ Each of these courses would have only a ^ 

Pre-Algebra.jDrerequisite arid eachiwbuld build on and develop, the algebraic 
skills acquired in Pre-Algebra. Effective Use of a calculator will be 
a point of emphasis in each of these courses. 

A. technical Hathematjcs ; This course should prepare students for 

a post-graduate technical program. The course should include _ ^ 
measufdmenti interpretation of graphs and charts j . data analysTs 
intuitive geometry * formula manipulation, right angle trigonometry 
and other relevant ' topics. ■ ■ ^ ' 

B. Cdhsumer Jiathematics; This course would cover the topics in^ 
current Consumer Mathematics course, but the coverag^e should be at 
a more sophisticated level . Moreover, there should be a much 
greater emphasis placed on solving the_ types pf_ problems w^ 
consumers actually encounter, i.e., real world problems with 
"real" data. 

C. fdpjcs in Mathematics : This course would be aimed^a^^ 
college bound student and would treat topips such as informal 
geometry^ intuitive; prpbability and statistics and further work 
■ in alg ebra. /^v^ 

RECOMMENDATION 6 . - We reconmend that foFl^uientTno^ 

the scope of the ninth gr^de annual testing program be expanded to include 
_ .algebraicjs kills- at .the leVel~of -the-Pre-Al gebra — ; 

* ' " - ■ _ '__\_ _ . . _^ ' - . - - 

RECOMMENDATION 7. We recoimiend that secondary schools striVe tbprovide 
one or both of the following courses' for those students who ebraplete four 
years of college preparatory materials by the end of their junior year: 

*.A. Calculus, at no less than the level prescribed for AB Calculus, 
in the Advanced Placement syllabus. 

B. A course,, to be an extension of Advanced Mathematics, which is . 
intended to develop pre-calcultis skills and introduce new ma the^ 
matical topics. , . ^ 1. 

^^^^^- ^ECOMMENDATIQN^^^ . We recommehd that problem solving become an tntegral 
part of each secondary mathematics course ahdrthat it be heavily em- 
phasi^^d in pre- and in-service. training programs. 



Secondary Recbmtiendatiohs (continued) < 

RECOHHENDATION 9 , We recdmnend that the State Department of Public 
Instruction institute a program of statewide examinations to be adniin- 
istered atthe end of.certain college preparatory coursas in mathematics- 
initially Algebra I ^ Geometry ^ and Algebra The expenses associated 
with admihjsterihg these examinations should be^^assumed by the state..- 
Cdlleges^.sRoUld be permitted to request a student's score on these tests. 

RECQWHENDATIQN 10 . We reconjTiend that high school ^students be required 
to take the North Carol ina Competency Test in thezj.jy;iag of their 
sophomore year. We further reeomriiend that the Competenl:y:Testing Cdmmis'- 
sidri consider exempting students from the cdmpetency test requirement on 
the basis of sUperidrLperformance on the mathematics Section of the Ninth 
Grade Annual Testing Program. 

RECOf^ENDATIONli . We recommend that remedial mathematics classes be , 
offer ed fQ!i_aTJ_secondary students, Qra^g^-Q - l ^j whn arp_iiQj^ j> ^Hy--y:n— — 
-^ke the PrerAlgeDra course or who have failed or are in danger of 
failing the Competency Tiist; Students at or beldw the 35th percentile 
dp the mithemattcs section df the ninth. grade annual testing program 
should be cdnsideredfdr remediation, the remediation should be con- 
ducted in a mathematics labdratdry with a specially trained teacher, 
at least one in:StrUctidnal aidei and nd more than 20 students per class 
period. Exit . criteria should be develdped fdr students to move from 
remedial classes ihtd the Pre-Algebra cdurse. 

RECOMMENDATION 12 / We recommend that ^ where possible, each of the . 
courses i Algebra liGedmetryj ATgebra . II , be split into a two-semester 
course arid that satisfactdry;performarice in the first semester of each 
cdurse be prerequisite fdr admissidri irito the second semester^ Moreover, 
we recdmmerid that^ insbfar as it is possible, the first semester of each 
_df these courses be Offered in both the first and the second semester 
df ~lac h~~sch6d-l--yea r ^-^^ 

RECOMMENDATION 13 . We recommend that three units of mathematics in — 
grades 9-12 be required for graduation. • ^ 

RECOfOTENDATlbN 14 . We recommend that those responsible for advising 
secondary students, i .e. , guidance cpunselprs, advisors^ curri^ 
coordinators, principals and teachers, be made fully aware of the, 
importance oT mathematics to every member of our society. Those who 
advise secondary students should , in particular, be encouraging all 
students to : ^- ^ " 

A. take mathematics in th 

B. take courses at the most advanced level their backgrounds'ari'd"'^: " 
abilities will allow. ^/ 



Secondary Recommendations (continued) . _ •. 

RECOMMEMOAIION 15 .; We recommend that a mechanism be created to. establish 
and mafntain c ommu n i ca 1 1 o n among the agericies involved with the teaching 
of mathematics^ Specifically, we recommend that a committee representing 
the mathematics departments of public and private schools, colleges and/ 
universities (public and private)^ technical and communtty colleges, and 
the Mathematics Division of SDPI be created. * 

RECGfflENDAflON 16 . We recommend that the State Board of Education suggest 
to the post-secondary institutions of the state that: . 

A. Four-year college degree credit not b©'awarded for courses in which 
the level of content fs equivalent to" that of Algebra I p.r Geometry. 

p, Rfm^ gag anH rmj:imKsi±3:^^:--4wt^^afldHBa-^^ b Ir j iiueri l~^rarice 

requtrements in mathematics, utilizing high school grades and SAT 
scores. ^ 

e. If an institution of higher learning does admit students who are . 

deficient in mathematics^ then that institution should expect to 
■ ;'.^bffer remedial , non^credit mathefnatics ^ w 

RESGMHENBATION 17 . We recommend that the State gpard of Education suggest 
to the post-secondary 'institutions in the state that a placement examina- 
tion be developed. This examination would be administered on a voluntary 
bas.is to high school juniors. It would be used tp indicate the existing 
level of mathematical competence with regard to the backgrbund necessary 
for admissiion to the first credit course in mathematics at the college or 
uhiversi ty 'level . ' 

RE£gWWENBATI0N 18, To attract competent, new mathematics teachers, we 
recommend the' following: ■ 

A. Teaching assignments for first-year teachers involve contact 
With students of varying ability levels. 

B. First-yMr~teacher^^^ a contract as early as possible. 

C. Fi*st-year teachers be o^fereO^OPPo^^tinUy of b employ- 
ment as soon after their graduation as is pHctical 

RECOHWENDATlbN. 19 . We recommend that no endorsement of certificates---:- : 
for teaching mathemattcs be permitted and that, the only certificates • 
in mathematics be those outlined by^theQuali ty Assurance Program and 
which fully meet the program's guidelines. . " 

RECOWWENDATlbN 20 ." We recommend that by the 1985-86 school year only 
those individuals appropriately certified in mathematics be allowed to 
teach mathematics in grades 7 through 12. 

23 
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Secondary Reconineridations (ebh tt^ / . - - 

* 1 ■ ' • '" _ ', 

REC OMMENPATreN ^21 . We r^eonDiend that fSV certificate renewal of secori- 
dary school mathematics teacheri at least three ujiits^be in mathematics 
and/or mathematics edocati^jri. We further recommend that these dnits. 
be earned through college credits or through approved: coursework with 
the same rigor iTi content' and requirements as a col lege-Tevel course, 

RFegMMENBATieN 22 . We recommend that the following two types of iri- 
service programs for secondary school mathematics teachers be 
developed and funded; 

A. An ongoing program with a Curriculum consisting of mathematics 
content, learning theory, evaluation techniques, effective use 
of manipulatives, computers* calculators, problem solving, 

classr nnm m'a naoemefvt^ ff l ^ip'^t nf r:l?iss raom:±one^-aDd — 

counseling strategies. 

B. Special suimier institutes to assist teachers in teaching 

"„ secondary. level mathanatics. ^ t - 

Funding should be provided for various financial incentives to allow 
teachers to participate in either or both programs. 

REeeWMENDATION 23 . We recummend that in-service be conducted on a _ 
eohtinuing basis for administrators of each LEA concerning trends and 
issues in mathematics education. 

REeQfcNDATION 24 . We 'recommend that to attract and, retain competent 
mathematics teachers a program of incent.ives be: developed. Specifi- 
._cally, .we recommend ..that — 

A. Teaching loads in mathematics be restricted to no more than 26 
students per class and 130 students per day. - - 

B. - Apjjropriste stipends-be pr&v'iWd"foT"summer study, curriculum 

develdpitient, staff development, etc. 

Reimbursement be provided for expenses associated with attendance 
at professional mathematics meetings, including travel, lodging, 
registration fees, and substitute teacher .pay. 

RECOMMENDATION 25. We recommend that salaries be increased for appro- 
priately certified mathematics teachers who have a majority of their 
teaching responsibilities in mathematics. '■ , > 

RECOMMENDATION^. We recommend that substantial additional funds be _ 
provided for the P rospective Teacher Scholarship Logn Program to support 
undergraduate students in mathematics education at the .secondary level . 
We~ further recommend that the amount of each scholarship loan be in- 
creased to $20dO/:year; ■ 

RECQMMENOATION 27 . We- recommend that the present student allotment i 
for textbook adoption" be raised to $15. 

.^^ , , :. . y / ■ • : .^21-. ; ,v , ,/ ■„ V.,,,. : 
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, . , CHAPTER- 1 

^ORGANIZATION OF THE 4TUDY ' ,.' 

For m at i on . i ^ , 

D^•. A. Craig Phillips, State Soperihtendent of Public Instruction, - .;. 
appointed the Mathematics Curricdluni Study Committee in the late summer 
■of 1^.81, The Comni ttee was directed to study the status of all levels 
of mathematics instruction in North Carolina and to determine the desired 
goals of the mathematics program for the fu-ture. . / 

Purpose . . • / ^ 

The purpose of the Mathematics Curriculum Study 
study the'present mathematics program and develop recGmmendation? Whicht 
upon implementati on, would :,serve _as^a jjjjen rint to improve the quality of 
-^the mathematics program for all' students in North Garol.ina. 

Coimiittee . • 

■ — ~ — . . 

The membership of the Mathemafcies Gurriculum Study Committee con- 
sisted of fourteen male and thirteen female members, included members of 
ethnic minority origins, and was representative of the State's- geographical 
regions. The professional backgrounds of ' the Coitimi ttee membership included: 

five classroom teachers -^^ne eommuriity college math^^ 

' ^ ^ maties educator V ' 

Seven LEA supervisors - - _ 

' ... . Two industry represeptativ'es 

Two principals . / - X« / v - 

One prtiVate consultant • r ■ 

Six university mathematics ,\ ^ : . * 

/ educators/teacher trainers Ope college student v • 

»^ One university mathematician , One high school student. 

• ■ ♦ ■ - • ■ 

; ■ • ^ i. • ■ -■• ■ ■, ; _/ '■. : ; ; 

* • ■ ' '. I* '. 

■ ' ■ . ■ ■ ■ . . \... ■ .. 

• ■ ■ . • ■ ■ . ■■^•25^ . . ■ ■ ' r. 

i •: ■ ■• ' ^ ■-■'■...:v;,.y:..::,g6.,. 
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Members" of the State departmenj'of Public Instruction who provided 
assistance to the Committee: 




; State Superintendent 

Deputy State Superintendent 

Assistant State Superintendent for Instructional Services 
Deputy Asst. State Superintendent for Instructional Services. 
' Special Assistants for Instructional Services 

Elementary Education " : . * 

Middle Grades Education ' 
i Secohdary^ducatioh 

"t euhriculum ari<^ Administration " 

Mathematics Division Staff 
I Director 

. Assistant Director 

Consultants (9) 

- ■ - • . 
.Secnetaries (2). _ / 

Organization . 

Initially, the Committee members were assigned responsibilities on 
one of the: subcommittees--curriculumi staff i or resources. The subeom- 

mi ttees addressed concerns and issues related to their specific topics. 

■ ■ j . ... '0 . ' , " ■ ■ 

Sumnary reports from the subcommittees were presented _to the total 
Committee. As the study progressed * it was deemed necessary to change 
the structure of the Committee. Its second orgaciizatiphal struclure was 
composed of sufiepitimi ttees by grade levels— elementary K-6^ middle school 
7-8, 'and secondary 9-1.2. ' ' ... • 



Procedure 



The' first task of the Committee was to ascertain the current 
status of the mathematics program in North Garolina. This was done 
by. spveral methods: 

1. Conducting surveys throughout the state. 
„ Over 1000 teachers and administrators 

responded to the_ questionnaire and/or 

attended regional hearings to discuss the 

issues.. Summaries of the surveys were ^ 

cdmpiTed_by the regional staff of the ' 

Mathematics Division arid submitted to the - , 

Cdrrapi^ttje^^^ ChairmaTiprese 

p f cbmpilatlbn of the summaries to the full 

Committee for its consideration. - 

2. Visiting- schools and interviewing students, . 
parents, teachers, principals, aides ,;and 
central office personnel . 

3. : Inviting representatives of various interest 

groups to speak before the Eorranittee. The 
presenters, focused on the status of the 
mathematics program as viewed by the member- 
ship of 'their respective groups. 

4. Inviting teachers,, principals, consultants, 
and university mathematics educators to 
Wrrte position papers on topics of particu- 

- lar concern to -the Committee. Nineteen 
such papers were received and studied by 
the Committee. 

As an understanding of the status of the mathematics program be^came 
clear, the Committee began to formulate recommendations designed to 
improve its quality Tor students at all grade levels. At each meeting 
the Committee met Initially as a whole group to outline specific ob- 
/jectives to. be accomplished, then dispersed into subcommittees for 
detailed deliberations. At the conclusion of each meeting^ the sub-; 
committees reported .their progress to the full committee and delineated 
remaining tasks. ... 

4 . y ' ■ ' " ' " . • 
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Tentative recommendations were formulated. They were forrnally 



presented to educators throughout the state as follows: 

1. Presentation at the Name-of -Site Meeting 
of the National Council of Teachers of 
Mathematics in Charlotte in November, 
198^. 

2. Presentations at the three regional con- 
ferences of the North Carolina Council 
of Teachers of Mathematics in the 
spring of 1983. - 



3. Presentation at the Seminar qh'^Issues in 
Mathematics Education sponsored by the 
Mathematics Division, daiiuary 31- 
February 1, 1983. — 



4. Distribution by mail to LEA supervisors • 
and college mathematics educators in 
March, 1983^ Over IGGD responses to 
this request for reactions were received 
arid compiled by the regional staff of 
the Mathematics Division, Goirmittee 
members participated in twenty regional 
meetings which were held in conjunction 
with this phase of the study. 

A suirinary of all reactions to the tentative reeommendatibns was. 
[Drepared by the Mathematics Division staff arid preserited to the Coimittee. 
The reactioris were carefully considered by the Committee.^ before reeom- 
meridations were finalized. The completed list of reeommeridations, their 
rationales^ arid related components of the study were presented to the 
State Board of Education at its August 3, 1983, meeting. 



BACKGROUND^ATliS PF 
MATHEMATICS EDUCMION 
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. CHAPTER 2 

BACKGROUND STATUS. OF MATHEMATieS EDUCATION . ' ' 

Numerous national and world events iri the 1950's reminded' Americans 
that the United States was being challenged scientifically and technolog- 
ically. The"'flurry of activity which followed for the next two decades 

« _ * • _ _ • _ _ _ . ■ •• • 

to upgrade mathematics education was unprecedented in the history of 
American education. 

Activity began with several conferences to explore the possibilities 
for improving mathematics education. These conferences were attended by 
research mathemat-'cians , psyehdlogists , university and pre-college level 
mathematics educators, and school administrators. The mission of the - 
participants in the conferences was to suggest ways of making the United 
States second to no other nation in the development of human potential in 
the technological race. 

The ultiiTiate outcome of conference deliberations was to attacR the 
problems of mathematics education on two fronts: 1) to improve the quality 
of the content of the K-12 mathematics curriculum, arS 2) to develop the 
knowledge and skills of those who would teach the newly developed programs. 
The federal government, primarily through the National Science' Foundation^ ' 
and the. Off ice . of Education, appropriated substantial funds for .the develop- 
ment of mathematics curriculum projects at all levels. Additional monies 
to support these projects were made available through some of the large 
. private foundations in this country. These curriculum devt3lopment teams 
were comprised of research mathematicians, mathematics education specialists, 
classroom teachers, school administrators, psychologists, and learning 
.• theorists. During the same period of time, millions of dollars were spent 

: ;-3i- , ■ ■ . . '■ 
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in an effort tb prepare teachers to teach the newly developed programs. 
Cooperative efforts among the National Science Foundation * colleges and 
universities, and the elementary and secondary schools bf this country 
led to the development of academic year ins^titutes^ summer institutes, 
and leadership development conferences. Wei§s^^^^ notes that the atten- 
dance at National ^^cience Foundation spdnsbred workshops and institutes 
generally increased with the higher grade level responsibility bf the 
teacher, with more than one-third of all high school mathematics teachers 
having participated in at least one such activity. 

- Based upon past program developments and the high levels of financial 
support, one might conclude that large educational gains would occur. 
There are data available to support this. However, beginning in 1975, ^ 
concerns were being raised that these gains we>e not being Sustained, 
then recent reports have revealed that when cbmpared to dapan and Russia, 
this country's superiority in science and technology' is rapidly declining. 

A comparison of the American and Japanese educational systems reveals 
that the secondary educational system in Japan places a heavy emphasis on. 
mathematics and' science. There is a national guideline for lower secondary 
education (grades 7-9). which recorranends that about 25 percent of the class- 
room time be devoted to mathematics and scienc^ courses. In secondary ^. 
schools, nearly all of the college-bound students (roughly one-third), take 
four mathematics courses (algebra, geometry, calculus, or statistics) 
during their three-year high school carler.^^^^ 

- liaac Wirszup, an American authority on education in Russia, states 
that every Russian youngster who compl etes . ten years of elementary and 
'secondary schooling, as '98 percent reportedly do, has a thorough grounding 
in arithmetic, algebra, plane and solid geometry, and two years of calculus.^, ^ 

'-32- 
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By comparison, in this country the general requirements in grades K-6 
in mathematics show that approximately 25 percent of the states and 40 
percent of the local school districts have minimum instructional time for 
mathematics. Oniy^Sl percent of recent high school graduates have taken 



'ATgebra 11 and 6 percent have completed caloilus; 

Even though a considerable amount of money was spent during the post- • 
Sputnik era on the improvement of mathematics education in the late^l95d's 
and early 1960 's, the enthusiasm for this effort began to Wane in the late 
i960's. By 1969 the United States had succeeded in putting a man on the 
moon., In many minds, this accomplishment indicated that this country's 
supremacy in science and technology could be taken as a given. Thus, the 

• nation, could shift its priorities to other societal goals. 

• Beginning in 1968, real-dollar federal investment in research and ' 
development in mathematics, and science education began to decline. Con- 
currently, federal support for graduate fellowships in mathematics, science, 
and engineering declined sharply, while support for teacher-training in-; 

stitutes and curriculum development dropped sharply starting in.the early 

■ (35) 
1970' s and then Virtually declined to a minimal level. 

A careful review of educatio.ial reports regarding the status of 

mathematics education-has enabled the eommittee to identify six critical 

problems 1n n.athematics education. These are as follows: 

1. there is a critical shortage of mathematics teachers at 
the secondary level . ^ 

— (36) 

In December 1982, the National Science Teachers Association sur- 
veyed 600 colleges and universities, that have ..teacher training programs. 
Year-by-year data were acquired for the ten-year' period of 1971-80. The 



survey iridieated that riatiorially there has been a 77 percent decline in 
the ritimber of mathematics teacher^ prepared to teach in the secondary 
schools. (In North Carolina^ there has been a 79 percent decline in the. 
production of mathematics teachers ^^^^ during th^ 

Further, the fraction of those trained who do go into teaching has declined 
proportionately. The combined effect is an 80 percent reduction in newly 
employed mathematics teachers since 1971. As might be expected, the over- 
all quality of instruction has declined. The most likely cause of this 
teacher shortage is the growing disparity between salaries inside and out- 
side education. During 1978-79^. for example, persons with a bachelor's 
degree in mathematics could expert to receive only three-quarters as much 
as a teacher as they could receive from private industry. 

Other factors underlying the declining quality of secondary-level 
education are a lack of suitable classroom facilities and a decline in 
support for faculty development. Another factor is that the support^system 
for teachers is eroding; there are, relatively few persons available out- 
side the clas'srdom to provide quality control and assist teachers with 
pedagogical problems. ^^^^ 

2. There are a substantial number of unqualified persoHs 
teaching mathematics in the secondary schools. 

The severe shortage of secondary school mathematics teachers has 
resuTted^ in employing record numbers of unqualified persons to fill mathe- 
matics teaching positions because qualified teachers cannot be fpund. 
Studies have indicated that far too many of these people are drawn from. 

_ _ ■ -■ - ■ - - - - - - _ 

the bottom quarter of the graduating highvschool arid college students. 

During the 1981-82 school year, 26 percent (4,070) of the mathematics 
classes^ grades 7-l2, in North Garol iria. were taught by inappropriately 



, 

certified teachers. This shortage was more jDrbfourid in the 7th- arid 
8th-grade mathematics classes in that 48 percent (2,729) were taught by. 
tnapproprtately certified teachers. V 

3. Most certified mathematics teachers at the elementary 
and secdndarS/^Jrevels are badVv in need of in-service. 
training. , 

Weiss^^'^^ states that the typical mathematics teacher has been 
teaching approxiinately twelve years; She further notes that many^ of these 
teachers have not been involved during the past five years in any staff 
development activities to upgrade their backgrounds in mathematics. • 

A similar situation exists in North earolina; the typical teacher has 
been teaching about, eleven years. Many of these teachers have not elected 
to take additional courses since^ graduation. Instead, they have managed 
to renew their teaching certificates by participating in logal Staff de- 
velopment activities which rarely contain any math"ematical content. 

4. NeW'Sequences of mathematics courses and materials are 
needed which relate specifically to the students who 
will not be entering professional scientific and 
engineering caireers. " ^ 

A 1980 National Scierice Foundation' and Department of Education report 
states the .following: ^^^^ 

The curricula programs developed in the 1950 's^and 1960' s 
were an important strategy for improving science and mathe- _ 
majics teaching in the post-Sputnik era, and there. is persuasive 
evidence that these programs .had a long-term^ salutary effect. 
Today there is a heed for similar programs * but the target 
group is different. While programs in the 1950' s and 1960's 
^. were aimed at developing textbooks for future science and en- 
gineerrng majors, today's desperate need is for curricula for 
students who are not interested in professional scientific 
^hd engineering careers. ; : 

New curricula would provide students with a better basis 
• for understanding and dealing with the scierice and technology 
they encounter as citizens, workers^ and private individuals. 
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By stimulating interest in sciem e and technology, they"tan ; 
also motivate students to. take science and mathematics courses . , 
"beyond lOtti grade, thereby preserving their options tc enter ,. 
science and engineering careers. ' 

This mismatch of current courses in mathematics and the need of a 
majority of students must be addressed. . . 

5. - Elementary and secondary schools need access to inierb- 

eomputers, low-cost supplies, and other resources. 

Through the National Defense Education Act (NDEA) of 1958, funds 
were made available to local school systems for equipping seh^^s to im- 
prove the teaching of mathematics, science, and foreign languages, these 
funds could be used to remodel facilities on. d minor scale and:for pur-; 
erasing equipment and modern teaching aids. A reeeht study concluded 
by Ohio State University indicatts that 66 percent of the elementary 
and 69 percent of the secondary school districts in the nation used these 
funds to purchase key support materials and upgrade mathematics and 
science facilities. Unfortunately, changes in national priorities caused 
these funds to be discontinued in the early 1970's. 

Due to the lack of NDEA funds, rising costs of equipment and materials 
and cuts in educational budgets, many schools do' not have funds available 
to obtain microcomputers and the software necessary for their proper usage. 
This prevents students from receiving instruction in the use of computers 
and keeps teachers\-qm using them in the instructional program. . 

6. Students need W take more mathematics and should be 
encouraged to takf higher level courses which will, be , - 
challenging to them. ' " 

only about one-sixth of aia secondary school students currently take, 
junior- and senior-year courses inxmathematics. A large percentage of 
this group intends to pursue mathemat^ies-related careers. This percentage 



has remained almost eoristarit for several years. Judged on the ;basis of 
nationwi deftest scores administered to high schodV seniors , the qualifi- 
cations, of those intent on mathematics-related careers have remained . ...^ 
high. The -achievement level fpr the remainder of the student population 
seems to be improving with regard to arithmetic skills, but. cbntinues to 
fall short in the more complex skills of problem solving and critical 
thinking. * 

Enrollment in secondary mathematics and science classes has declined 
at more than twice the rate of the general enrollment between 1977 and 
1981. While this decline seems ^to have stabilized, enrollment after- 
Grade 10 drops dramatically by about .55 percent in mathema-tics. This 
indicates that, given the choice, most high school students are hot 
electing mathematics courses. Thus, in effect at the age of 16 (or 
earlier) many students deny themselves the opportunity to study many 
curricula offerings at the post-secondary level. The dropout rate from 
mathematics at the lOth-grade level is particularly severe for girls and 
minority students. 

■ there appear to be several reasons for these declining participation 
rates, including low levels of achievement in mathematics and science^ 
few requirements for graduation in most states, the reduction of college 
entrance requirements, I narrowing of the school curricula to focus on 
. "basics," and a serious mismatch between most existing curricula and the 
interests, and needs of those- students who do not elect to pursue careers 
in mathematics, science, and engineering.- Little or no vocational rele-_ 
vance is presented in. such courses, and. there .is virtually no exposure 
to technology. , 



J The challenge presented by other nations to the technological, arid 
scientific superiority of the\United States citizenry is a critical 
reason for assessing the current status Of mathematics education in the 
United States and particularly in North Carolina. Jhe six major areas 
of cbrieerri listed above formed the base from which the Mathematics 
Burricolum Improvement Project launched its study of the mathematics 
eurrieulum in the state's public schools. 



■ CHAPTER 3 
THE ELEHeNTAR? MATHEMftTieS PROGRAM 
■ PREFACE 



Matheitiatics is the language of all sciences and is critical to the 
total development of the child. Education at the elementary level is 
the foundation upon which all future learning is built. Because the 
child's self-concept and his grasp of fundamental i(^eas influence subse- ' 
quent academic success, the beginning years of formal "instruction are 
critical. Attitudes toward mathematics are formed by experiences in 
elempritary school; therefore, the influence of the elementary schooT 
teacher and the curriculum are paramount. . • 

RECOMMEWPATIOW 7. We fLzcommmd iMt thl eZmzntoAy mcvthmcvUc^ cxxMa.- 
cMxm bz itAzmthzmd to /izilzci an lncji<mlm P^^^ , ^. ' 

oie-otJ ca£ctt£a*Q/t6 and mm^^ <^}^^ d&s^ned 
to ehcompoAA monz than comptttdtionaZ ^acAZ^ity. _ 

Rationale : The elementary Mathematics program must include-. appropriate 
goals and activities for problem solving, calculators and computers at . 
ea^h grade level to reflect, the needs^of students living in today's world, 
yet prepare students for the world with which they will be confronted. 

Rather than detract from the learning of basic computational skills, 
the selective use of calculators and computers would encourage higher 
levels of cognitive thinking by allowing students_to- experience "real 
life" problems involving the organization and interpretation ef data. 
It will allow teachers -tp spend more time with their, students in appli- 
cation rather than drill. In its Third National Mathematics Assessment, 
the NAEP^^^^ states that "the technological innovations, of the last 



-41- 



ERIC 



decade, are transforming the ways in which people use mathematicr. the 
mathematics heeded today is not the mathematics that was needed a century 
agoi but for the most part, that is the mathematics still being t^^ 
iri schools." Students must have more experiences which deye'^ unde^ 
standings and skills, "there are machines that can do_ the ca^^^^ 
writes the NAEP report, "but it is still necessary , to know whai questions^ 
to ask and how to use the results." ^ 

RECOMMEMPATION 2 . We A.zcx>rm&nd that an amn&nui oi calcuZcutofU and 
theJjL U6t6 be. pJixjvMtd {^on. K-2 6tudeMt& and that chlZdJizn Zn QKxuiu 3-6 
be taught to. tUe. a jjou^i-^anc^^on citEcatoto-^. 

Rationale: to teach the use of calculators at these grade levels will 
enable children to apply and extend mathematical concepts beyond their 
computational abilities. : - 

^ The pblie eoncifn about the use of calculators in schools and fears 
that students WOuld become so dependent on calculators that they would 
tose their ability to compute has motivated a number of research studies 
bh the topic. Marilyn Suydam^^^^ summarized research^ oh the effects of 
calculator use. * \ 

Almost IQO Studies on the effects of calculator use have 
' beehl conducted during the past four or five y^ . 
In all but a few Instances, achievement scores are as 
or higher Jhen calculators are used for mathematics in- 
strue^t^Oh=^f^but=not=^on=t€Sts4=than-when-they-are-not=us 
for instruction. - .; 

This recommendation supports the National Council of Teachers of 
Mathematics' An Agenda For Actioft ^^'^^ and would indicate that North Garo- 
liha is taking a leadership role in the application of technology in the 
classroom. 



KECOmEUDATlOU 3. n.zcormz.nd that aJUi UmtntaAy stadznt& haxjz acc.tt>& 
to cjompat&fU and appfiopfUatz cotmewo^e.. Tfie fuxjtlo oi 1 compateA pzJt 
i4-&tuLdzYtt& M fticormzndidi 

Rationale ; The computer must be one component of the organized, balanced, 
instruct-ionaT. program that provides a wide variety of experiences. Re- 
search si^ovis that mathematics learning can be improved and that mathematies 
teaching can be facilitated through the use of technology.^ ' Effective.: 
ihtegr|tToh of computer-based education into the mathematics curriculum 
requires that sufficient numbers of microcomputers and/or terminals with 
appropriate: courseware be available." 

RECOmEWKTlOn 4. We ^tcommznd that all elmentoAy ckilxOizn havz the. 
oppoAtU-nbty to explohz mathmatlcJ> thAoagh thz uiz oi a van±&ty oi 
man^>ala;biv& matzMxal^' and ttiit thoJiz bz an zUoH zUzcJilvzly 
"hnXd^z thz gap" .bztu}zen'mayu.pulatlvz6 and tkz ab&tM-dt lz\}Zt& ofi 



p^cmted' a- pe^-pap-cE boA^- to -pfjAchas z manlpiilaMvz matzAMli^ - io/i luz. 
in maMmaUci at gmdz lzvW> K-6. VaJiXXjtifjlaA 'mphxiZ^i^^ 
ppmed on ^z ptvtcha&z oi mate/UalS nzcz^iOAy ioA a AtAov^ zoAly cluld- 
hood ma^&natic6 pfiog)tam. 

Rationale ; Piaget presents a theory of intelleetual development which 
states that children in the preoperational stage think quite differently 
from, those at the concrete operational stage. In, elementary school, 
children are either in one of these. stages or in transition between them, 
ehildren who are at the preoperational stagemust have physical objects 
for manipulattoh in order to.be able to reason about number and number 
relations, while tho children at the concrete operational stage draw 
from previous experiences in performing these tasks. 



The changes from preoperatidnal to concrete operational occur as ^. 
elementary pupils ma tu^re 'mentally as well as physically. These changes 
take place gradually^ over a. period of years. Children attain the....con- 
Crete dperational level in various situations at different times.- During 
the time of transition the children are inconsjstent—they will appear- 
to have achieved concrete operational thought and then revert to pre- ' 
operational thinking- It is therefore imperative that the instructional 

^ model of developing concepts from the concrete to the abstract must be 

^ ^ * 

utilized throughout the* elementary school experience. 

It is important that all elementary teachers be mindful of the 

. significance of inanipulatives and pictori\al representations in the growth 

processes- . Payne in FROM CONCRETE TO ABSTRACTI^) concludes that students . 

._can benefit from= exposure to multiple representatio of the same edheept. 

It is critical not only that teachers be aware of different representa- 

itions-but-a:Tso=^hat:::^the^^^ 

in progression toward the symbolic representation. 

In learning to mentally perform action oh objects, students must 

have had many interactions with physical objects- This implies that the 

current abstract experiences in the middle and secondary schools are '7 ' 

dependent on the foundations, developed injthe elementary school - Suydam^ 

and Higgins^^^^ note that^ students who. had learned with the help of 

manipulative materials. scored significantly higher on achievement tests 

than students whose instruction included no use of manipulatives- 

• ■ 



RECOMMEmtldN sV W 

klndtn4<vUm izvW hi ztkzm^m _ . . ' 

A. Tn-ieA-vlcz ^ofi fUndeAg<vUe.n t&achzAi) 

C. A ip&CMli^Ujs. pQJv-m>iJL ammnt to piVtcha^t maMpcda^t mat2MMi :. 

Rationale ; While the state of North Carolina provides student texts and 
teachers' manuals for all students and teacheri in grades one through 
twelve, nothing ii provided for the kindergarten student or teacher. 
Kindergartens sh5uld receive funds for mathematics instruction in the 
form of allocations for manipulative materials rather than t.extbooks. 
Through in-servtce, classroom teachers must have opportuniMes t^ ^ 
develop strategies for using these materials in their el assrooms. 

The Mathematics Division is developing a comprehensive kindergarten 
teacher's manual which will provide guidance for the teacher. Because 
^providing specific suggestions for alternatives to abstract activities 
is not enough, the manual will provide, information for the teachers on 
how to. bridge from manipulati ves to the more abstract ways of teaching 
mathematics. . - 

miOmmmeN 1. ■ we miommd tkaX 2jaiJn: cMM MvzjUxty ^noje* 
S Mm Mi£^ cL baJUmie. bzMzm B^tct In^tmcfMin, appZ^r^^ 

myi nzStio 6e glAn to thz tJanz oi day i,hzn maZhmat^a. A^mt^actcon 

Ratinnale : If elementary schools are to provide the solid foundation 
.necessary for success in higher mathematics and to develop competent, 
discriminating consumeJ-s, mathematics must be included daily as a major 
partof the instructional program, Each day's lessons must^ include a 
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balance between developmental ihstructidri, drill arid practice, and 
experiences in applying mathematics' skills.^^^^ . 

Because research clearly indicates that time on task is directly 
correlated wtth children's levels of achievement, a total . of sixty (60) 
minutes during every school day should be devoted to developmerit of 
mathematical concepts, ^^'^^J. Direct instruction should come litiririg:^ 
"primje teaching 'time" while the children are fresh and receptive^ before 
they are tirad from long hours of concentration and written work. 

RECOmEWATlON S. We Kzcormznd that 6tudznt6 Zn gnadu 4^6 who6t 
total maXhmcuUc6 6co^^ laZZ bzZovo thz 35tH peActMltt on tht 
tkOid grnxdn Nokth CmoZtna Anyiu^cUi T(U^ . 
thz Vz\)^opmtvitjoiZ M Moyiitohlhg P^ogmfn voith Zmtmctccn ■ 

In. gAoap^ 'O^ tm [10] Ze^i by a texiaheA voltk m(Uhmatic6 tJW^nAjng . , . 

_ _ . _ , ^\ _ _ _ 

Rationale : Students' competence in matheinatics at higher grade levels 

can be attributed to foundations developed in elementary school^ When 
students have not mastered mathematical conceptis and do not have a 
solid foundation on which to-build, crisis situations prise in which 
remediation is needed to help students develop those understandings. 
Because it is more cost effective to remediate at the elementary level 
arid because the estimated 7.6% dropout rate in North Carolina in the 
1980-81 school year represents 26,709 students, ^"^^^ the logical alter- 
native to more upper level remediation is to provide a developmental 
mathematics program at the elementary level. 

At the fourth grade level most students move into larger classes 
wtthbut the assistarice of ari iristructional aide. This means less 
individual attentiori for the childreri. The recommendation for small 
group instruction is based on studies which indicate that children 
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having freqcierit ihteraetion with teachers in: sttiii.l grbupis have higher 

• . (9V . , ° 

rates of success.^ ' - » 

Since- North Garblina students take a standardized achievement test — 
at the end of. third grade, there is in place a measure for identifying 
children heeding additional mathematics instruction in small groups. 

The theories of mastery learning developed by Bloom emphasize the 
bel ief. that every child can master the elementary school curriculum ; 
given appropriate instruction and sufficient time and support the need for 
expanded developental instruction. The establishment of a Develop- 
mental Mathematics Monitoring Program would provide early intervention 
for students weak in mathematical skills and help to prevent the ^'math 
;anxiety" that often keeps students from choosing to take more than the 
minimum mathematics requirements. 



RECemEmATION 9. we ftddommd that thz Atatz gtud&Une^ io>i AdznZLi^- r 

to moAz zUtc^veZy MeMlB i^dZYVt& wko oJiz mathmaZtcaZZy g^itzd. 
We ^tt/cifie/t Recommend thaZ thz mathmatic^ pKoQmm iajt thz&z AtadZYi^^ bz 
de^A^nzd to iohZpi hAshzn.- lz.veJi& oi cogrMvz\thcnktng and. to ^ncXiidz 
an zymAzhnznic Cimponzyvt. 

Rationale ; Under the present guidelines for identifying gifted children 
many students with special talents in mathematics do not qualify. . Atten- 
tion should be focused on recognizing th^^e mathematically gifted students 
whether or not they exhibit giftedness in other areas. - 
Mathematics instruction must be provided oh an appropriate level 
for all students; therefore, mathematically talented students must have 
the opjjortunity. to develop their fulT potential. 
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tz6tinQ VKogn^ continues to bz^ajSminUiiQAeji ifte ^p^ng^ nom 
Azf^mzncod tz&ti> be tx^oA at att tzvzti p^2^zntty iz6t2d;, 

Rationale ; While the Annual Testing Program is working well in assessing 
student achievement, there have been problems in selecting tests for. the 
first and second grades. The major problem at these grades is that.it is 
difficult to find a criterion-referenced test whicftJias_s^aff icient scope 
to measure the curriculum taught in North Carolina's first and second 
grades,- An additional problem is that the eohyarted eriterion-refirehced 
test scores to national, norms lack validity. Thus we support the adop- 
tion of norm-referenced tests for grades one and two. 

The current testing schedule does not permit the classroom teacher 
to utilize the_test results. There can be no diagnostic/prescriptive 
utilization when the results are not available until the end of the year. 

REeOMMEWAT10N h . Jutcormtnd that tht tzachoA/iXipU. tn 
gkdd(2A 4-6 fae /ttdua^ 60 thxit am (7) tzathoA ^ KQ^pomZbtz io/L no 
mohz than tA)tnty'-6ix. (25) pup<Z6. 

Rationale : We continue to support the State Board of Education's efforts 
to hold the teacher/pupil class load at the primary levels to no more 
than twenty-six (26) pupils for one (1) teacher. 

As children progress in elementary mathematics training, they need 
to work with ma: -pulatives under the direct guidance of a teacher in the 
development of new concepts.' At the same time^ they also nieed individual 
attention' to maintain their previously learned skills. A lower pupil/ 
teacher ratio is necessary to accomplish this. 
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IntU^txdt th ^2JUt p^ogmm f^06p2xiiZvz ^^^^ 

IntQJtMhZp expmlmce^ voiih jfnathmatCc^ U^mi/iacXion and th(^ a mtditz- 
. . matted c^^ exoMpiotion bt AzqvJjizd oi aJtt cand^aiu ^zzklnQ • 

Ratidriale ; The Division of Certification and the Division of Mathematics 
of the State Department ofJ^ublic Instruction have recently prescribed 
new competencies and skills that prbspective mathematics teachers must 
acquire. As a part of the Quality Assurance Program for the teacher 
education institutions in North Carolina, the list of competencies is 
comprehensive and farr-reaching; however, it does not encourage the 
establishment of an internship but it suggests early experiences in the 
classroom for prospective teachers. 

the implementation of an internship program would enhance tjie^^ 
preparation of the prospective teachers by providing early interaction 
with children and mathematical experiences. The internship program 
should be structured in a manner that will ensure a clearer understanding 
of children and how they learn mathematics, it would introduce prospec- 
* tive teachers to a variety of children's needs and to the resources 
available at the elementary level. 

A passing score on a mathematics competeriey examination will indi- 
cate the candi date's know ledge of mathematics. Thi s. WQtil d^al so hel p to 
ensure uniformity and higher standards in teacher education programs in 
North Carolina. , . 

■ ■ • ■ V- ■ - ' ■ • % 
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RECOMMEWAflOk 1 3. Azcormznd tha± ah ztmzniaAy mixthmatic& _ - . 
ipzcijcutUt ccA^c^^cotcon be z&tabt<zht2ji-^ Etmzntci^y ^itache/U holding 
tkts c2AtiiA.catiqn shouJid Azczivz a 6aJtan.y di^j^e/LzMiaZ. 

Ration^Te ; to improve the quality of elfementary mathematics instruction 

there must "be teachers who are especially knowledgeable about, mathematics 

content and methodology as well as child development. Few teachers in 

elementary-^ school positions have completed as much as six hours of pre- 

service training in mathematics education. This certification Would ^ . 

encourage, teachers who already have" K-4 or 4-6 certification and who 

have special interest in mathematics to pursue appropriate courses in 

order to -become special ized in the area of mathematics. 

Currently few institdtions of higher learning in North Carolina are 

offering a degree- program specifically for elementary mathematics: 

Teachers certified at 'the K-4 or 4-6 levels find few appropriate courses 

Jn elementary mathematics education/ the graduate level . The exis-_ 

tence of an elementary mathematics certification would encourage more 

colleges to establish the. necess/^^ courses. 



RECOMUEWATt ON 14 . We ^tcommtytd that all Iz\)qJU o:i ttachm ticUyiZng'-'' 
pkz'^mvicz, in-^^vict, and g/iadnatz rnKk—lndtudz tvi^tmLctton ioA ^ 
tts-cng compoie^ in ;6eacfu.ng mathmaJU.cJi . 

Rationale : Microcomputers have become commonplace in the home, school, 
and marketplace. The/^mputer has tremendous potential for making com- 
petent, knowledgeable teachers more effective. \ 

Positive experiences and the development of confidence are particu* 
larly importan^t'^n the area of cortiputers for teachers already in the 
profession wfio may be "technolbgy-shy" diie to their limited experience 
with thiS'^eachirig tool. A coordinated program of staff development is 
essent-ial for the implementiftion of this recommendation.: , 



RECOmEfWAfWN 75; O/e ^tcommyd' that d^v2topmzni <Ja/L 

p^ZncXpa^ to 6appoAt theJji ^mioTahJip tn oZmzvitdAif mat^moutCa> \ 
odatatZoh: ■ \ 

Rfcctionale ; This reconimendation encourages ,the principal to become more^ 

..knowledgeable:^ quality of mathematics Instrtictidn \ 

in elementary schools. As a result, the principal , as the instructional 

leader, "Will be better prepared to evaluate and plan for the mathematics 

program "with-fn his school • 

According to the RAfiD Study the attitude of the principal is critical 

to the long-term results of . a project. "^^^^ "The support of the school 

principal for a special project is.directly related to the likelihood: 

that staff will continue to use project methods and materials after special 

training is withdrawn." Involvement in in-service. training updates prin- 
■ ■ . ■ ■ 

ctpals* classroom skills and knowledge about what is needed for a quality 

mathematics program. 

This in-service will assist thi principal to serve more effectively 

■ ■ • ■ ■ * 
as the instructional leader by (1) observing mathematics lessons oh a . 

regular basis, (2). ensuring that mathematics is tatight daily to all stu- 
dents by the best qualified teachers, (3) providing the format for a > • .: 
rotattng schedule which'will ensur^e some "prime teaching"' time for mathe- 
matics, (4) encouraging flexible grouping for skills-, (5) providing 
resources for obtaining ancillary materials, (6) recognizing sound method- 
ology that proytdes opportunity for problem solving arid divergent thinking. 

RECOpEWPATTOW^Tfi. O/e wixiommQyd ptat thz ^oJULoMyiq type^ oi In^ioAvldt- ^ 
pnjoQn.am6 ion. ^mzYvtmy school _textch(^ Be SeueCDped and ^aydexi to /izack 
att tmcihvd avid oMqm mtkin a ^ivz-y^a/L p^/Uod: 

A. An ongotYVQ pnx)Qnjm covi^isting o^ m{Ukmcuttc& conttht, ZoA^iUhg 
ikzoAy, zvaJtaation tzcftMqa ii^tcJUvtM^z oi mainXpaZaXtv^ , 
cZa^6/ioom ma cZcis^n.oom tana,, and 

coan&aZ^btg At/tatoJsXzi^*' 



niECOmBmATlON 16 {contlnu.e.d) 

matic^. eamZdeMUon ihduld bz,3ivm.td maMng the. ^mtttute^ - , 
pmnaMM In andqA to io6teA contLnazd aps^dlnq oi the, tompz- 
te.nct ItveZ d(J ^eac^e/t^ .. - 

funding should be p/iovlded ion. v<vu.oiJU> financial lyicentlveJy to altou) 
teacher to paAJtLclpate.. 

-and-. 

WeeWEWKTlOn n . Wt k.eammend thjot at teoit a tSuJtd oi the. non- 
toAcMng contimuM eduaatlon aw^^ eo^nad 6^ a ieacfee/t iox eZemeyvtoAy 
cektiilcate hznewal be. In the oAea. ma^diematici . 

Itationale : Because the majority of elementary school children in North 
Carolina ar^ being taUght by teachers with about ten years of experience* 
changes most come through in-service of personnel already in the system, 
in the 198G-81 school year less than 2 percent of the teachers in North 
Carol i ha were new to the profession.^ ' - 

When teachers" do not know alternate methods of instruction, they 
r-ely on pencil and paper tasks for their mathematics program. An over- 
whelming madority of North Carolina elementary teachers surveyed recently 
by this study grdup indicated a lack of confidence in their mathematical 
\Rills. A study conducted by the National Science Foundation which sur- 
veyed K- 6 teachers, revealed that they felt a need for assistance irt the 
following areas: (1) learning new teaching methods, (2) obtaining infor- 

mation\boUt instructional materials, and (3) . implementing discovery/ - 

V / ^ ' (an) 

inquiry and hands-on approaches in teaching. 

Intens'ive, positive experiences with-liiathematics activities, are 
rneeded for teachers to gain skills for effective teaching and build con- 
fidence in theirv abilities. A model for such. in-service might be the 
Prikry Reading Institute which offers a format of intensive in-service 
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pFovfding hands-'on experience!:? arid suggestions for teaching specific 
skills. The institutes have been effective agents for change as 
evidenced by increased achievement in Peading for primary children in 
North Carol tha.: / . :_ 

Under tfie current guidelinei^ it is possible for . elementary 
teachers to obtain certificate renewal through various experiences 
which are not related to mathematics and therefore do not contribute 
to" the teacher's mathematics expertise. ; ' 



RECOMMEMPATIOW We. >tecomrwenci iticut Xki J^tatz, In conjuhatloh mJth 
po6iXAj)M to pJtdvidz CJOYtklvU 

tOYvducXXng JJ^^^ arui pnfdvMi^^ ^uppokt and A,uou/uig^, 6QAvZcz6. 

It ^uAXAeA yizaoimeyided that: ! " 

■ ; ' ■ ■ i - : * • 

A. fhz po^ZtLoM bz phased i.n ovoA a (5) yexx/i pQjtLod in aZt 



B. Tfee coa^^cLuiatiMg tzcuikz^^^i contacJU not exceeH izvznty^^ivz (75) 
cZasAn.ddm tzathe/u and that ojack JbocflZ Qjdaca^on agzncy havz at 
ZojoMt dht matheinatLc^ cjodJidlndtlhg tojOLoko/t) 



\ 



C.. Tht coonxLLnatZng tzache/i /izceAvz a dtHQAznttaJi ^aZa/iy 



Rationale ; In keeping with North Carolina's current emphasis on mathe- 
maticss this recdnTmendatidn addresses the long-t^rm goal of improving 



the quality of instruction. By establishing teaching positions which 

would directly influence what happens within classrooms through contacts 

. . _ . ' _ . . . .... .1. . . . .. • 

with students and through' demonstration teaching, the state would estab- 
lish continuous in-service and assistance for classroom teachers. ^^'^^ 
The coordinating teachers will be involved'_in instructional activi- 



ties which require. extensive preparation time, 
mathematics experts in the schools, they will a 



In their roles as the 
so serve as facilitators^ 



of information related to mathertiaties etirrieuluni materials and profes'^ 
sional developments. They must continuously update their own training. 
Because of these added responsibilities and required^ training, the 
mathematics coordinating teachers must be paid an. approprt ate higher 
salary- . ~ ' - 

' RECOMMEfWATtOH J9. Mi ^zcommznd th^ tl^oJU bz m en/wxnce 

tht tmafUng oi mathmcutLcJ^ ttmoMoKy 6thoot& by; - 

A; • Pk:ovAcUng dppKopnAjxtz 6ahola/ufvLp6 ioJt ttaxihtu to takz maXkz^ 
mcuttcA 0^ maihim(vtCci zddcaZLoh cdUM t6} 

,. B. Ph,ov^MnQ adtqucUz K(LmbijJv(>mzinZ idk expenses x^ncxt/c/ted at • 
mathmdtZe/> p^oi^sZovuxZ mzttlyigS} \ ' 

V. Idtht^iyZyig and 'JtiaogyUzlY^ outstanding eZmzntcUiy mathmatloJ^ 

i E. td^nthi^Mg and Jlzcctgnlzlngi O^^ 

. ih/iough tht uiabZAMhmznt ol modeZ jp^ogmm6 .^ 

Rationale ; Fihanefal incentives will provide assistance and motivation 
to teachers desiring to improve their .knowledge of methods and content. 
To encourage elementary teachers to become more proficient in mathematics 
scholarships must be available in mathematics, fo encourage teachers to 
participate in professional organizationsy reimbursements should be^made^ 
for expenses at mathematics meetings. * ' . 

Teachers in self-contained classes in grades four through sfx^haye. 
tremendous responsibilities; they deal' with ..large groups of students; 
all areas of the curriculum^ and a wide range of abi-litjes. Aides and/or 
clerical lissistance are needed to free the teacher to concentrate maxi- 
mum time on instruction. 
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The. recognition and identificatibri of quality "matheniatics iristrdc- v , 
tidn can promote interest ^nd enthusiasm among elementary schopF^^te^^^ 
The establishment of d model program will allow teatHers to see ;first-ha^^^ 
a variety of techniques for teaching mathematics. Many teachers must "see • 
to believe"; thus Ademoristriition lessons in a model setting prov,ide a. . 
picture that no other type of in-service can offer . 



RE"e0HMEWPATIDW 20^ Wz\ktcx)mne.nd that mbiianiiaZ. dddltionaZ iundi bt 
(ta.ch idhoJUvithlp loan ^Bk-lncAzeiied to ^1000/ yza/i. 



Rationale: Under this scholarship/l^oan jprogram, recipients of lo^ns- 

who teach in the public schools for the same number of years that financial 

assistance is received, have their, debt cancelled proportionally.. Thus,. 



most recipients would have a definite commitment to enter and remain In 
teaching in North Carolina. 

The current loan/schblarship of $1500 per year is inadequate to 
support the needs of students in view of rising college costs. 
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CHAPTER 4 . ' 

THE MIDDtE SCHOOL MATHEMATICS PROGRAM 
" ■ PREFACE 

' The mathematics^^progri^^ the middle grades level must respond to 
the needs of the student population. As the program is developed and 
revised, consideration must be given to characteristics of this age group. 

Middle grades students are in a period^ of transition from childhood 
to adulthood. Physical, emotional^Vsocial and intellectual abilities are 
maturing and/there is constant re-adjustment by the student to incorporate 
these changes into daily functioning, 
-7 Intellectual abilities are at different levels of development due 

to the varyjng ratqs of maturity, ^^^^ Middle grades students have the 

■ - » 

widest range of ability levels when compared to other age levels. Some 
students are functioning at what Piaget^"*^^ *would call the concrete 
operational stage, while others are capable of more formal operational 
thought processes. It is recognized that a large percentage of the 
studerits do not function totally in either stage; rather, they move from 
one to the other depending on the nature of the tasks to be performed. 
The mathematics program must be structured so that it^is capable of pro- 
viding content and methodology appropriate to thisxwide range of 
developmerital levels. 

The middle grades mathematics: program is an extens.ion^o^f the elemen- 
tary program as outlined in the elementary recommendations ;and^v,as a 
result, is broader and niore comprehensive than it has been in the past. 
Further, it is designed. to prepare students for a more rigorous program 
of secondary mathematics. 

■ -. 
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RECOMMENDATION 1 . We kzcdmmtyid that, in qndpt ^OA 6jtadznt& qhMzJb 1 
and i . to ha\>t hfioad expeAXences in mathmaiAji^ avvd to pKovldz d 6ptong 
bait ioh liinMoA 6tady, thz mathmaiLc^s in gAode^ 7 and B be 

itAuatuAzd acco/idtng to tht ^oZlot^ng IzvqZa: 

_ • _. • ■ ■ 

Gnadt 7 

A. Compn.(Lh:tn^l\)t Mathmatzc^ i^oadtq hazed Zn Pk^^^ 

plant and AoZld gaomoX^g, de^cMptivz ztoO^ and ^ujtvty 
iampZyLng , data anaZyii^r con6meA a/u^tfm^t^, mtntat a/uJthm^Zic. 
and ^tvnatton, apptLcjotiom oi mathmatic6 and phjobZtm ^oZvtng. 

B. A dovjizz which zncLompa66Z6, thz seventh aM zigkth gJiadt dompKz- 
htnstvz mathmatLcz clowv6z6 ioA iho^z J^tuidtntz who hdvt 6howh ' 
iupe/UoA mathma^UcaZ abWbty and who mM pAoatid to Mgzbna I 
Jin thz QA^hth gAadz. , . : ^ 

C. ' Vzvztopmzn^X/KmzjdJ^ mathmathc^ Jd/t 6tudznt/^ iapjUhg bttow 

thz 35th pviczntitz on. thz ^ixth gmdz annual tz^ttng pKog/tm 
In maihmattc>s, tcaxgfvb In mall :gnjoap6 tlHO) undtn. thz iupm- 
VAAAjon oi a tmzhzA t/dimzA In cUugho6ila/pAz^^^ 
0^ maihmatZz^ in a ^zttlng zoMacuvz to actlvz pa/uUctpatlon 
tn IzaAntng ihwugh pKoblm solving. 

Gnadz S 

. " _ _. = 

A. Coht^ation o^ eomp^zhzn6lvz lAaZhmatAXZ imm izvznth gmdz 
\ d^ijgnzd to ittnMzA :6tudznt6 [ mathmatlcaZ foundation in p^ep- 

: ^a/iation fok ^z couJuz zntitlzd ?h.z-Mgzbnja in thz ninth gAadz. 

B. A mokz dcczJizkatzd oAithnMiJz/aZgtb/u^ {^oK thz _ 

' who OAZ qaoLcilzd to handlz a oimtculm pfizpa/iatoAy to Mgzbna I. 

C. Atgzhk^ i ioh thz ^tudzntA who oAt at that lzv2Z and pKzizAably 
wzJtz znkoltzd In acazZznjitzd mathmat>Lc6 in g/iadz 7. 

V. eontimation dzv^opmzntalHmtdi^ mathzmaticz foz tho^z^^^^ 
contihuz to nzzd a66iJ>tanzz wit^ tht iind^Ti&tanding of iandamzn^ 
matfimatijcjb^-tdught in maU. g^^^ mdmthz'mpzAVA^^on 
oi a tzjachzk thainzd In dia3ho6tiz/pAZ6anlptivz tm^ 
mathzmatlc^ in a ^zttihg zonducUvz to activz poAticipation in 
lzaA.ni.ng thkoagh pkoblm solving. 

Hallonale : Mathematics in the seventh and eighth grades is crucial to 
further mathematical development of students and does much to form their 
attitudes toward selection of high school courses. Therefore, it is 
imperative that instructional modes reflect the st pedagogical prac- 
tices. 
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it is true that many seventh and eighth grade students are" still in 
a "pre-logic" stage of development that precludes a deep understanding 
of some mathematical principles. ^^^^ However, these students can benefit' 
from the study, of some very sophisticated mathematics concepts if they 
use concrete materials to model the concepts and are encouraged tp work 
in an open-ended, Inquiry mode. 

Strong seventh and eighth grade mathematias courses are prerequisites 
for the successful study of Algebra I. However, mathenatically adept 
students who are entering a "logic" stage. of development should be able 
to complete this work. in grades six and seven, thus allowing them the 
opportunity to begih their study of Algebra I in grade eight. Past ex- 
perience has shown that students who are well-prepared and who begin 
Algebra I in grade eight successfully complete college-level work in 
mathematics before graduating from high school. In the past, such oppor- 
tunities have been available primarily to students in large school systems 
All students in North Carol ina Who qualify for accelerated study in mathe- 
matics should have the opportunity. 

Because it is not cost-effective to have remediation at higher 
educational leveU and becauke^the estimated^?. 6% dropout rate in North 
Carolina tn the 1980-81 school year represents 26,709 students , ^^^^ the 
logical alternative to more upper level remediation is to concentrate on 
providtng an effective developmental and remedial mathematics program at 
the upper elementary level. .Across North Carolina all students take the 
Cali rnia Achievement Test at the end of the sixth grade. Thus, the 
Annual Testing Program is one standardized measure of a student's achieve- 
ment in mathematics that should serve as a gui del ine for identifying 



students for developmental/remedial mathematics. The theory of mastery 
learning advocated by Bldom*^*'^^ which emphasizes the belief that every 
student can master mathematical concepts given apprbjiriate instruction 
and sufficient time lends support for expanded developmental instruction 
rather than later remedial assistance when students are even more de- 
ficient. : ' 

For the developmental /remedial program to have maximum effectiveness 
the instruction in small groups must come under the supervision of a 
teacher with training in diagnostic/prescriptive teaching of mathematics. 
To accommodate the learning patterns ^ mental development stages, and 
interest of seventh and eighth grade students, instructional' activities 
at each level must emphasize open-ended inquiry, exploratory exercises, 
and the use of . visual and manipulative aids.. 

It is recommended that the 198d's middle school mathematics curri- 
culum expand the definition of basic skills, use a diversity of instruc- 
tional strategies, materials, and resources * while requiring more 
mathematics study and providing a more flexible curriculum with a greater 
range of options; ^^^^ 



RECOMENVATtON 2 . Azcqrmznd tho± xiai bt a^od M ci t^dcMng 

tooZ: in g/tade^ 7 and S and that ait 4>tudznt:& bo^aomz p/iopjcUznt 
uAlng tht iotxk' Sanction catcjajtcuton. mbth mmoAy and. peAce^ 

Rationale : Research studies support the use of calculators at all grade 
levels, indicating that achievement and attitudes are enhanced When cal- 
culators are used as an instructional tool.^^^»^^^ Research furtjhdr 
indicates that the effective utilization of calculators results in higher 

scores when students are testod on paper-pencil tests not using cal- 

(59) ; 

culators. ' 
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ealcdlatdrs should be used to help students explore niatheniatieal 
topics beyond basic computational skills For examplei .wfiile students 

quickly discover decimals as they experiment with calculators, the^ will 
encounter concepts arid operatioris involving negative integers, exjjonents, 
square roots, scientific notatiohi, large numbers— all topics in junior 
high mathematics. In addition, providing low-achieving students wi^h - 

calculators has the potential to open new areas' of mathematics to these 

- ■ / (23) 

students arid, at the same time, break down self-defeating attitud^sr 

REeeMMEWPATISN 3. : M Azcdmmzyui that edit middZs. ichqot i&d^ 
pkovM&d tht oppoKtixYuity to bzcomt computeA LUeAote. and that 

coa^ut in computoA. pfioQnaimlnQ be. dzveZoped and maRt -ak/oAZ- 
abto. to 'int&keAt&d ^tudznt6. , / 

Rational Familiarity With microcomputers and the knowledge /and skills 

required to make intelligent use of them will be important for students 

in all subject areas* and, in particular, mathematics. Learning to 

operate and control a powerful' problem-solving tool such as/ a microcom- • 

puter will equip students for dealing more effectively 'with the challenge 

of secondary school subjects, and for their future role as college Stu- . 

dents or as effective participants in. the world of work. ^^^^^^ 

The reconinerided course should provide sufficieiit instruction in the 

use of an appropriate programming language to allow students to plan, 

develop, and refine simple computer programs. This course Should also 

allow' students to become familiar, through extensive hands-on experiences, 

with the Wide range of microcomputer applications which would be of 

inmediate use to them in their . present role as Students. as well as in 

whatever future path they might pursue. 
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RECdMWEMPAtXOjy 4. kzcoYmzYiR that thzkt ht 55 mlvuitiU maXhm(xtlcA 
ZmpmcXion duAJty m±h oveJt BO 'peActht Oi^ tht In^tmoJilomZ tMt ^ptnt 
in teaching that dzvzlop6 content through IntznacZLoYi be;bAiztn tht 
6^dent6 ayvd the, tmch^-. 

Rationale : Two vfer-j^vjimportant variables that affect how well students 

achieve are the amount of time allocated to instruction and the use of 

instructional time By the teacher. Students' achievement- in mathematics 

Kas been. shown to be affected by these two variables. In grades 7 and 8, 

there must be enough time allocated to mathematics to ensurie that the 

content of.the courses are covered. Effective teachers of seventh and 

eithth grade mathematics devote at least. half of each class. period to 

developing concepts and skills through lecture,; demonstration, discussion, 

(9) 

creative questioning, and appropriate modeling of the expected behavior. 



REeOHUEWATWN 5, We. KtcoimtM. that a pn.o3Am bz dzveJLopeji toj^^^ 
gtUdahcz coun& tZb/U ^ advAj,ou, cmAlcju^jm coondimtom , j^ncMpctt^ 
and textckeJ^ In cdvl&lng nUddZe. ichool itadmts . thz Jjfvteyvt 'oi 
pnoQUam Z6 to Ihiom 6tudznt6 about thz quantity and quatUy o^ 
mathmatic^ nttdid ion. Zllz In a ttchnoZogzcaZ iocizty. 

Rationale ; Research shows that the moi-e mathematics a person knows, the 
more employment options he/she will have available. There is a 
large discrepancy .in the amount of mathematics training and skill acquired 
by those who are interested in science and engineering careers and those 
who are not. While there has always been such a discrepancy, the evi- 
dence indicates that in recent years it. has been widening. The relatively 
few students who havp.a strong interest in science and engineering careers 
are studying as much mathematics as ever. However, the larger body of 
students are terminating their study of these subjects at ah increasingly 
early stage and are performing less well on achievement measures. 



Because of peer pressure, elitism of upper level courses^ past 
performance.: and unwillingness to wbrk^^hardi many students are not exer- 
cising their options to study as mUch mathematics as they could, 
teachers and guidance cbUhselbrs^ worki^ng closely together^ can have a 
greater influence dh student choices than they now do. Students must 
be encouraged to pursue more advanced mathematics and sc/fence courses 
by being informed of career dpportunitiei^which are available only to 
students with strong backgrounds in mathematics. 

The need to encourage more females and minorities to take the 
mathematics and science courses necessary f^r careers depending on these 
academic areas is a recognized national problem. The educational environ 
ment of these groups. must be altered to effect a change--that students 
should be seen as students first and be accepted without prejudgment 
and ready-made expectations due to sex, race; social class, or any other 
factor. The students' environment is composed of several significant 
groups of. people including mathematics teachersV counselors, parents, 

_ ■ _ _ McN • 

and the target students themselves.^ ' 



RECOMENVAtWN 5 , We kzaomtmnd that thz 4itatz, • cioniunxitloh u)lth 
ijonxit zducxttian agenC/te6, c^^eoie moi^emotte^ cooActcncitthg^ t _ 
posZttqyv& to pkov^z adytklmdu6 J.n-^^vZaz vZa d^ovi^tJtcution texidhlng, 
conducing wonJuhvpi, and pwvAjdZi^ ^appoht and A^ouAae^^^vZctii . 
it t6 ^a^^dftoA AZc:ormzytd(2d tlwtt: (7 ) thz po6Ztion& be phased oveA a 
livz-yQ^ p^^owd Zn alt zight hzgZon6 tzacLh^h^^oAz Mzvv^ and 
tAxilnzd; [21 ;t^e coo>tGUina^^ng J6eacfte/i.'4 aontdat6 not oxclzzd ^ zvznty- 
iZvz cJ^^Koom tzaakzJt& and that zmR ZoaaZ zducat^on agzncy havz at ' ■ 
tzcut onz mathmaticA cookdiyvatlng tzaahzA) (3) that thz^z^ bz a pay 
dLiiizkzntiJxJi cjommznsuAatz (axl^ thz AzquVimznt6 oi\thz po6JXion. 

Rationale ; In keeping with North Carolina's current emphasis on mathe- 
matics, this recommendation addresses the long-term \goal of improving the 



quality of Iristructiori. By Initiating teaching positions which would 
-directly ihflueneV what happens within classrooms througti contacts with 
students and through demdnstratidn teaching » the state would establish ^ 
continuous in-service and assistance for classroom teachersT^ ^ The 
statistics (40% of teachers teaching one or more mathematics classes 
in grades 7-12 in North Carolina do not have mathematics certification): 
are an indication of this need.^^^^ 

The coordinating teachers will be involved in instructional activities 
which require extensive preparation time* In their role as the mathematics 
experts in the schools, they will also serve as facilitators of information 
related to mathematics curriculum, materials, and professional develbpmerits 
They must continuously update their own traihihg. Because of these added 
responsibilities and required training, the mathematics coordinating 
teachers must.be paid an appropriate higher salary. 

RECOWMEWPATTON 7. We fLZcommzyui that the. Statt Vzf)(Vitm&yit mbiA.c Tnitmc. 
tioVL'& Competmcla> and G a-£dee-cne ^ ^aa^p^oved TtacheA. EducaZtcn P^oa^iam 
be. meYt3M~^o}riMr^^-T~c^^ 

tmtheM^ izzkirt^ a maX.hematlc:& concznt/tat^n be MqiUAed to cjornple^ea. 
mlyUmm o'^ 30 iem&stzA hoafi^ tahich at leMt mmtm {wutls be 

mathematics and 9-15 zme^teJi hoau be In mathematics edacaZLon, excZu^^ve 
oi the itadent tzaching zxpzhx-ence. AiJL textcheAJi tZAzklnQ mathejmtccs am 
Qfiade^ i and i mix&t hmje this ipecijaLut c&ittiii.cjxtion. 

Rationa^& ; To successfolly implement the kind of curriculum we envi$Ton 
in gr;ades 7 and 8, the teacher must have the preparation in mathernati.cs 
and teaching of mathematics implied by this recommendation and by the 
listed cbmpetencies in the Competencies and Guidelines fo i^pproyed 
Teacher Education Programs . A minimum number of semester hours necessary 
to meet these competencies needs to be. stated at the 6-9 level since pro- 
spective teachers at this" level may elect to have concentrations in several 
areas, . 



REeomEUDATWN S, 'Wt /Ltcommd that oXt cbmpamwbt oi te.acheA tMA,yu.ng — 
~ph.t-&iA\jlcz, lyi-i>m)lc.t, gMdimtz wo /Lk--xnc^aA& -instruction u&^nQ c.om- 
pati/u Ion. tzdc.lvtng mathmatlcu . 

Rationale; MicrdcoiniJuters are quickly becoming commonplaee in the-home* 
school, and marketjDlaCe. In school, in particular, the computer is a 
tool which has tremendous potential to make a competent, knowledgeable 
teacher more effective, teacher education programs for all levels of 
mathematics must include computer literacy, some computer programming^ 
and strategies for effective use of computers in the curriculum. A 
coordinated program Of staff development and other types of support are 
essential in order to fulfill this potential . ^"^^^ 

nBedliMEMVATWH 9 . We Kzcorm&nd that at Wx^t thizz aM±i ^ok e-SJiZLiicxUt 
ftznmodi ai mtddle. i^chool mathmatlc& tmc.hzfv& bz In mathmatic^ and/cx^ 
mcOttmauticJ^ MdcatAJon. We iuJvthzn. wommznd tl^ thz^z anlti ^ be. zoAnfjl 
tivtovush coZZzQZ cAedlti ok thAoagh appfioved cx)vJi6-2mnk viith the. Aoirn 
/djQon. in contznt and /LzquMm&nt^ ai a co££ege-teue£ cotx^e. 

o '-.y ■ _ ' '4 _ _ ' . 

Rationale : Under the current guidelines, it is possible for mathematics 
teachers to obtain certificate renewal through various experiences which 
are not related to mathematics and which do-not co,: t 'bute to the 
teacher's mathematics expertise. This recomnendatir'n is directed toward 
improving the quality of our teachers and through the;--, the edi;:::ation of 
our childrenV 

RECOmEHVmOU io. We n.e.ciommznd that ^e ioMoi^ing ^wo *'pe.s oi tn.-6ekvtcz 
pnjogmm& j{d/L mJiidlz schooi mathmattc^ tmch&vA be dzvutopm and funded: 

A. An ongoing- pnoghiam Mlih a cun.nZaxJb£^ co^nAl&ttng o i _maJ:h.ma.tit(, 
': cdnteM, IzoAnlng thmfiy, z\)aZixa±lon tzchnA.qait& , zilz(itl\)t. mz 

oi manlpuJia£Lvzii cZa^6».oom managm^^^ zUtt^imZ iiA>z ol cJLai>&- ^ .. 

Koom tanz, and coamzZlng &tn.at.zgtz^ . 



/6chdot mccihmcctccs. ComMzKa:tcon 6fioixZd 5e g^en to makA^ng ihz * 
^Kt^^tcfetc^ pe^aneni ig ^o&ttk. coni^mzd upg/tadiyiQ thz com" 
pzimcz o ^ imchyu . \ 

Fuvuitng 6 fwuZd bt pkov^zd f^ak^ vouttod^ IIyixyi^ajxZ ^atrvUv^^ to dZZot/O ' 
texich^/u to paAtccApatz Ain zlthzk on, both pkjogkms . 

Rationale : Teachers are the most important edueatiohal influence on stti- 

I'lO) - \ " - 

dents' learning of mathematics.^ The 1981-82 North Garolina Mathematics: 
Teacher Profile^^-'-^ reports that 58$ of the mathematics teachers in 
grades 7 and 8 are not properly certified to teach mathematics at this 
level. It is generally accepted and documented by research that teachers 
who possess a sound knowledge of their subject (mathematics content and 
structure), as well as expertise in methodology, can projec:t. a more 
positive influence on students, thus enhancing and/or assuring continued 
growth an the level of achievement. 

Many of the teachers presently in the field have not had pVe-service 
opportunities which include instruction and activities as describ^ed in 
this recommendation. 



REeOUUEMVATWN J I. Wz A^cQmrn^^yid that YixltkocomvixZ^ and dpphjopnMvtt 
co\jJuSmah^ bz avoMabZt to 6iippoAt thz ZmthlnQ o^ oJUL maikmdtAj^ 
couk^z^ in thz 7-8 cuMicuium. k njcuLi.o o^ ono. 11] compiLtVi ion. tve/iy \ 
2S AiMznt6 t6 kzaormzM^K 

Rationale : Microcomputers have c^bviOL'S appeal for all students Snd their^N^ 
effectiveness as ^a tool for prometirig mathematics ivistruction has been ^ 
well documented. The NGTM Agenda For Act ?Oivhad recommended that Inte- 
gration of technology, in particiil?:-, ccn:p ;lers and hc^nd calculators, - 
into the mathematics curriculum at all re*^^l be a inajor goal of matH«- 
matics education for the 1980*s; ^ 
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Applieatiens of microcomputers ih the mathematics curriculum for' 
grades 7 arid 8 should be broad-based^^^V and should be included in- 
all middle school mathematics courses. These applications include: 

" . traditiorial computer-assisted instruction, such as 

drill and [jractice* review lessons, and testing of \ 
knowledge of facts and acquisition of skills; 

. simulations, the modeling of processes. and events 
which are too dangerous, top expensive, or 'too 
complex to demonstrate in the classroom; 

. data arialysis of real life problems with real life 
data, which would be. too long and tedious te^al- 
eulate without the aid of technology; 

•. computer-managed instruction, wherein theeomputer 
is used to determine the appropriate level and type 
of instruction (which may or may not be computer- 
based instruction) for a particular student,_as 
well as to maintain an ongoing record of each 
student's activities and progress. 

Ih addition,' microcomputers serve as a powerful tool for enhancing 
children's problem solving and other higher-level thinking skills by 
promoting the appl ication of a diversity of problem solving strategies. 

To optimize the use of the microcomputer as an instructional tool , 
microcomputer hardware must be available in suffieierit numbers that all 
teachers and their classes have easy access to them whenever their use. 
would~promote the instructional program. 

RECOMMENDATION 72. To ouUnact compeXant, new mcvthmcU^a teAckoM, we 

A. TeachMg cU>6JLgmznt& ^oa iJUut-yzajt teAchen^ Invdlvz contact 
(A)ith Atudtnti vmylm ab-ittty £ewe£4. ;:: - 

B. r^t-ymi tzauchem bz oU^^ ^ cjontMxJ: mnZy poz&iblz^ 

C- rmt-yzoA tmcM^ bz oiizjtzd 'm. oppo^yiUy o.i beg^Ms mploy- 
mzM m &oon altzA ihzAJt gkaduation 06 'X6 pmcttcaZ. 

Rationale ; See Rationale for Secondary Recommendation 18, pp. 90-91. 
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: RECdMMEWPATIDW 73. .^^zcommzjnd to a^t^cX and n,z^n cDmpeiewt 
catty, we Kzcommtnd that: 

A. TmchZns Zoad^ mathmatlc^ bz n,i&inictQjd to no moAz than 26 
6tudznt6 pQA dia^^ and 130 6tadznt& poA. day. 

B. AppMpnMxtz 6ilpznd& bt pKovidzd ion. ^wmoji study, cjuMnlcaim 
dtvtZopmznt, 6taii dzvttopmznt, eic. 



C. R^Mbwumznt be pn.ovidzd,ioK zxjpznsu a^6oc^^ attzwdance 
at pKo^Qj^sX^onaZ maXhmatl ihavzL, ijodging, 

h.JiQt&tn£ution ^ees/ and 6ab6titijutz tmch^ pay. 

Ratioim^l e : See Rationale for Secondary Recoiranendation 24» pp. 94-95. 



RECOfAMEfWATlOhl 14. We /Lzcommznd thai, 6aJtaAA.Z6 be inc^m^ed ^oK app^- 
pnU^zty c2/utiit^ mathmatLc.& tzachzi^ fuwz a majonJity oi thziA. 
ieacfvLng K(iMpon>SiX^biJUJ:A.(U A.n mathmaticj^ . 

Rationale: See Rationale for Secondary Recommendation 25.,: pp. 95-96. 



RECOWWEWPATTC^W 7 5. We Azcormznd that zabj^iahtiat t^diJUonaJt^a^ be ^ 
p^ovidzd ^on. the. P/i06pzct^vz_Tmch^ SchgtaM^^h^p 
undmgmdaatz 6tadznt:& (A)ho dzSAAz to pa^ue a mcuthma^c^ zp^ 
c2At^ilcaZLon in gmdt& 7-S. -^t . Ji2A n.zaormznd that thz motxvtt oi 
zaah 6choZcuuhLp Zoan be IncAm&^d to HOOOJymJi. 



Rationale: See Ratix)nale for Secondary Recommendation 26, p. ,96, 



S7 



^70- 



• ' ; CflAPTLR;5 

. ' THE SECONDARY MATHEMATICS PROGRAM 

' ■ > PREFACE , 

Secondary mathematics provides the conceptual frameworkH6r"aT^ the • 
mathematics which precedes it, and, at the same time, secsndary mathe- 
matics is the foundation for all advanced work in matfiematies, seience and . 
'technology. A successful secondary mathematics program requires two inter- 
woven cdmpohents— a comprehensive up-to-date curriculum and dedicated 
well -prepared teachers. The secondary mathematics program in North Garb- 
liha has "many strengths, but it has problems which must be addressed. Our 
concerns, about the program reflect problems which are national .in scope. 
The dedicated efforts of those responsible'^for instruction in mathematics- 
have not overcome inadequate support for professional develbpent and for 
educational resources^ Moreover, inadequate salaries and benefits for 
teachers, coupled with an increasing demand from industry, go^vernment, etc* 
for persons with mathematical training, have created a critical ^ Well ; 
documented, shortage of trained mathematics teachers. The shortage of . 
teachers and resources is compounded by a curriculum which has yet to . 
respond fully td technological char^el In particular, computers and cal- 1 
culators have hot been completely integrated into the secondary mathematics 
curriculum in a comprehensive fashion. / / ' ; 

Several years ago, those national prbfessiorial brganizajtions. which' / 
are concerned primarily with mathematics education began to work towards > 
an understanding and ah eventual solution bf the problems facing secondary - 
school mathematics. Two of the orgahizatibris^ the National Council. of 0 
Teachers of Mathematics (NCTM) and th^ Mathematical Association of America ; 



(MAA) , produced documents wh'ich are of particul ar. iniportan.ee. 
thes^ are as follows: 

(1) Recorranendations for the Preparation of High Schdpl /Students 
. fo^Xxaieqe Mathematics Eourses , a joint 1980 publication 
of the MAA and the NGTM. 



-(2) An- Agenda For Action: Reconrniendations for School Mathernatics ^ 
— - - - 4n^the.l§80's, a 1980 publication of the NCTW. [ ^ 

the reader who is familiar with these publications will discover that they 
motivated many of the recorranendations included in this report. This em- 
phasizes that the problems faced in North Carolina, are not unique to this 
state or even to this region. The problems are truly national in extent. 

RECOmENVATJOhl U We ^zaormmd that 6tzp6 be takm to en^.uAz aYiliomiZy 
In thz qaaJtity atvd dipth di tht mdthmaXlcA cu?u;t5e o jJieA/cng^ 

ihioughotJit ihz j^tatt. SptcliiaaEJiy, tee Kzcomrmnd tkt idt(jduU,ng : . 

A. A gzne/taZ caa/c6e. J^yJUabu^ bt dzveZoped loh zaah 6Q.condeviy mdthma£L(iS 

B. A 5^e^ zowuz outJUnt b< dzvztopoxL IpK mch Statz-^adoptzd Azconda^g 
m^hmatic^^ texifioofe. : 

Rationale: The use of syllabi in secdndary mathematics courses will pro- 
vide the basis for uniformity in student exposure to concepts and techniques. 
Syllabi will .^.Uo provide continuing guidelines for State textbook .adoptions. 
Since textbooks are the most available^ and^^^therefor^e, the^^^m^ widely 
li^Sd teaching tools, the use of syllabi, coupled w1>h the u^se pf course 
r-jtl1ne^ will Koylde much needed guidance to t;he Inexperle^^ 
•:)f omaties.'- /'.f ^--y^^^^^^ 

. ; . Evcri experienced mathe?natics teachers need_gu13a]a^ 
Iri An_Age nda F o r Action , computers are to be ful Vy utilized at all grade 
levels. Many Secondary teacner^ also neetl help^^^^^^^^ jijDpropriate use 

of Tnodels and irianlpulstlve mterlals^i^^^ It is important 
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|^J;hen that the cd|rse syllabi contain suggestions for usrihg models, 
•manipulatives and computers. In particular, the syllabi should contai 
recommendations about computer'^software and hardware,/ « 



/ 



RECdMEWATlON 2. To tmuAtth cutz p/id^iclitnt in thz u^t 

a caZcuZato/i, iA)t Ktcommmd iht f^ottouilng t I 

A. All 6:tudzyit6 be tauQht to u^e a ^ou/t-|JuKic^xo^ ca£cttea^d/L (A)lth mmo/itf 
avid peAczyvt. .' j _ 



8. Thz matkma^(^ oi- ihz Non;(J^ CajtatUna eompeteney Te6* be 

KtvJUzd to IncZadz ja AZCJtLon tz^iing calciituX^^ to • 

peJmiX thz U6Z oi.tkz caZcuZatoA on ihz Appticiatlom Szctlon o{^ 

thz f(U>t. . / " ' 

. /. ' I ■ - - ' 

C. Studznt6 ijoho planito attznd 'pOAt'^zconda^^^^ ^chool6 be taught to u6Z 
d ActzMxiic ci(tlcLuZatOA . / 

'^"^ / • * ■ • ■ 'i - 

Funding bz appKopnMxtdd ^Aom thz 6ta±z to thz tEM ^qa .pu/icPiculng , 
■ malntalyitng , and 'Kiplacxkg (lalcuZaiom ,] and {^on, providing mpplz- 
mzntoAy maXzAAat^. 



E. StudznJU bz indouJiaszjd to a6z a aaZtutatoA, MznzvzA appAop/Uatz, 
In thzlA mathmatlcyS cla^szA. 



r Rationale: A four-yf unction calculator with memory and percent is ah 



— it 



extremely useful tool in a wide variety of everyday aetivities. Students 
who are not taught to use this tool will' be handicapped at work and will 
be' unnecessarily burdened with paoer and pencil arithmetic. Students will 
be more likely to learn to lis e calculators effectively, if calculator 
proficiency is taught '^n school and tfie use of calculators is required in 
the Competency Testing Program. j-, - _ 

Recommendation 3 of\ An Agenda For Action points out that if the 
arithmetic drudgery is removed from ^mathematics courses at the seventh 
• grade level and above, tea'^hers can/focus on building understanding and 
developing problem solving ^\skills . / Certainly, more sophisticated problems 
can be assigned if the use of a calculator is encouraged It is also 



pbssiblexthat more students may elect to take additional and more advanced 
mathematics^courses if the emphasis on paper and pencil computation, is 
removed from these courses and their prerequisites. I 

The use of calculators on the Applications Section iof the Gompetehcy 
Test will allow more realistic problems to be included o'n the Test. This 
wilTmake this section of the test a more reliable measure of the students' 
conceptual skills as opposed to their purely computational skills. 

The ability to use a scientific calculator effectively is a stdlT 
prerequisite to most post-secondary "oursts in science and mathematics. 
The student who can effectively use a scientific calculator to solve exp^^- 
nential equations, for example, will nave an advantage over the student 
who does not possess this skill - 

It -iS clear that teaching a class to use a calculator wiil be easier 
if each student in the class is using the same model calculator. /Thus, 
to encourage the teaching and use of calculators, the state should provide 
funds for the initial purchase rs well as for the maintenance and replace- 
ment of calculators*. The state should also provide funds for the necessary 
supplementary materials. 

RECMMEfpAtldN 3 . We. kzcomrmhd that computtu, at a /lailo 1 computoA 
to 2S 6:(udzyU:6, and app^op^uxtit cou^^oAt bt madt avaltabtz ion. thd 
iotJLoiclYiQ : ^ ' . * . 

A. U6Z ihz vajtiotxi i^condaky mathma;ticA cotiue^, 

B. T^achlng an 'ZvitJtoSacto^y coak^z in mlc/to compute and micJiocompiitzn. 
pn.OQnjamnd.nQf. and 

C. toe. In ^tiid^yU pn,ojzct6] hommohh, and indtptndznt ^tudy. 

-and' 



RECdmEmATION 3 lcioyvUmQ:d) 

VidXcve to thli. aouA^c (A)oald be Advanced PZacmznt Compute/t Sotenee. 
Rationale ; As noted elsewhere in this report, microcomputers are rapidly 
becoming commonplace in the home, in the^ business world and in schools. 
If secondary mathematics teachers^ are tb take advantage of the power of 
cbmp 



the microcomputer as an instructional tool , microcomputers must be avail' 



able in numbers which allow students and teachers t: isy access to them 

whenever their use would promote the instructional program. 

I- • - 

Formal instruction in microcomputers and microcomputer programming 
will prepare secondary students for a world in which the ability to use 
cbmjDuters will become increasingly important. The introductory course 
recommended would offer students the hands-on experiences they need to 
become familiar with a' wide range of useful applications. This course 
could be offered as a semester or as a year course. . 

As students become" famil iar with microcomputers and their capabilities 
th%y Should be permitted' and encouraged. to make use of microcomputers for . 
homework assignments, class projects and individual study. Secondary, 
schools should provide students with access to microcomputers during the 
school •:iay and should encourage teachers, in all fields,' to design home- 
work and project assignments which involve the use of a microcomputer. 

• It^is the special responsibility of those who teach secondary mathe- 
matics to keep the mathematics curriculum ujD-to-date. -Thereforei thfese 
teachers should treat in their courses mathematical procedures which make 
usebf computer technology as often as is appropriate. 
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Familiarity^wlth mieroeomputers arid the knowledge and skll.ls required 
to make iritelligerit use of them will be especially important for students 
WhfD intend to pursue careers in mathematics^ science. or related fields. 
These occupations will continue to lead otheFr in making intensive use of 
sophisticated computer programs. Students who pursue scientific or tech- r 
nical careers need to be as familiar With computers as earlier generations 
of sbide^'"*'*: were with slide rules. The computer pirograntming course we 
rec!. ^-jf^d will meet this need. .^The course could be offered in either a 
year or a semester format and should have an Algebra II prerequisite. 

We strongly recorjrr^nd that students who take the programming-course 
take at least four y^-^s rf "bona fide" high schbol niathematics Si well. . 
We feel that the prograir»r.?n(j course has maximum value when it supplements^ 
the standard , four-year sequence of college preparatory mathematics courses 



RECOUMEWATWN 4. We h,ztomznd tkaZ a covJaz zYVtUXl^ hz 
chzatid. Thz couMz muZd be doAXsned io/i thz n^nth gnjcul^'^ 

voith h^ovo-avvioL^ dbltUy. EvQJiy rvLnih g^otfe 4*idewt 

nai in tht kmtdlaZ p/iog/iani muM bz ^zqiuJied to pikz OAXkoA V/tz-Algzbn.a 
OK a hiQhtn, tzveZ touJiA>z. 

; -and- 

RECOmENVATION 5^ Q/e /izcdmznd that ihz i6Mx)WiyvQ kzpimLZ thz' 

Gzn^aZ fiathmaticU 6^^ Each di ih^z couMz>s maJtd havz oi^y a ^ 

Pkz-Alg zhh,a p)tzn.zqiuJ>i^z and zach wo ^d'. biuM on and dzvjZop thz xttg zb^talc 
6kllts azquuAzd In ?/iz-AZgzbKd. Eiio^cJUvz a6z oi a aaZtrntatoA t/^^ bz 
a poXnt o^ mpPia^^ Zn zdzh oi thz6Z zooTUoz. ' 

A. TzzhnlcaZ Uatiimati(i6 : TkU (iom6z\6ho\M 

Idn, a po^t-gJiMacitz tzzhnlcjoZ pnjDgn.wn. . Thz zou^z ^hojxM 
IhcJbxdz mzd^uAmznt, tnij^pn^ztation o^ g/tapte and zh^/vU, da^t 
anaty^ji^:, ZyvtiJuitlvz gzomz^ lorifnu^ ^ght (mgiZz 

t/ilgonornVt/ig and othe/i njitz\^ant topics . -T 

B. Con^imzit Piathmd^ Th^ zoLikzz j^oaM.^ 

a rno>LZ 6dphZ6tAjiaXz^ Zzv^. tAoAzovz/i^ thoAz ^houM bz a much • 
g/LZat2/i mpha^U pl^zod on ^^^^^ ihz typu oi fih^^ 
zonf^axmMM acJjjjoJUiy zhzounti/i, l.z., Kzat monZd p/wbZm6\iAiiM 
''Jizal'' data. 



nECOUhiemATieN B { conUmitd ] 

e. . TifxaiJLJ^^dthm : ThU> admit muZd bt cumed at tM jton- 
coitzgz bound AiadznZ and muZd tkzat topijdi inch M InioAmaZ 
geomeMy, In^txAJtlva pJtobabltlty and :itatUtic6 and iuJtZhoJi mAk 
in aZgtbm. 

^ ^and- 

RECOMMEfWkTWN 6. ifJz Maormznd that loA 6tad(int>6 not In ^mzdxal couaa^u, / 
tht ^copt oi tht Yvinth gHjadz annual testing phjogKcm be expanded to incZudz 
aJ^tbkaZc ^kMU at thz tzvzZ ol thz P/iz-Algzbxa cotme. 

Rationale : Mathematics educators agree that almost all high school stu- 
dents should Jiave an exposure to algebra. Algebra is, in essence, symbolic 
representation and manipulation and as such it is the underlying language 
of all mathematics. Moreover, symbolic manipulation and the use of 
variables are at the haart of computer programming which implies that 
facility with algebr^aic -concepts and manipulations is essential for today's 
hijh school student. 

etjrrently, minority students and wpmen^^^^ are often not enc_puraged 
to take introductory courses in algebra. Large numbers of potentially 
able students are thereby precluded from taking the higher level mathe- 
matics and science courses which lead to productive and personally rewarding 
careers in scientific and technical fields. The Committee examined testi- 
mony^from many mathematics educators, including. members of minority groups, 
who, cognizant of. this implicit discrimination and aware of the intrinsic 
value offered by a course in algebra, recommerided that all students be 
required to take a course in algebra.. There^was, however, conflicting 
testimony, and we realize that, even without a ^'universal" requiremen,' in 
algebra, the most often failed course in high school in Algebra I. It 
seems then that for some students, the existing courses in algebra are 



overly rigorous; Thus, thereis a genuine need for a Pre-Algebra course. 
Indeed i there ere bEAs which already offer, wtn success, such a eours^l 

Recommendation 6 in An Agenda for Actix)n calls for a gf'eater range 
of options to accommodate the diverse needs of our student population. 
At present, the options available to the riori-eollege bound* student are 
often limited. The introduction of . the courses we recenirierid in Recom- 
mendation 5 will provide attractive and useful alternatives to the 
student who successfully completes Pre-Algebra, Algebra I-A, or Algebra I. 
The Pre-Algebra prerequisite arid the use of calculators will allow; these 
new courses to concentrate on problem solving iri an applied context rather 
than on drill in arithmetic skills. Indeed, solving realistic problems 
with "real" data will be a point of emphasis in both the. Consumer Mathe- 
matics and the Technical Mathematics courses. Note that work In data 
analysis with real data is strongly recommended in An Agenda For Action 
arid by the Natiorial Scierrce- Board's Commission on Precollege Education in 
Mathematics, Science and Technology. ^^"^^ 

If these courses are established and if remedial mathematics is 
offered in every LEA^ then there will no longer be a heed for General 
Mathematics* especially as it is currently taught in many LEAs^ i.e., 
as a remedial course in arithmetic. Indeed there is good reason not to 
offer General Mathematics if it serves, in fact, as a remedial course 
and siphons students, who are c.apable of penforming at a higher level-, 
into a .course which offers them nathing which is new, challenging or eyfen 
particularly useful . 



REedfMEWAtWN 7. . (atAtaQmrnzyid that itcohdoAy 6chjo:oU_6tnx\)^^ 

bnz OK both bi tht ioJUoiA)lhg cou/t^e^ Joh, tho6z 6tadt)^ (Aiho comptiU^ iquJi 

tj^oA^ 0^ coZZtgt pKzpaAjoutoKy mathmatlc^ by tht md 0'£ tk^AJt JanloA yzoA: 

_A. ealcjULiju6, at m than thz IWqZ pKtUojUb^d ion. AS CaZaiim 

in tht Advanaod Ptacmznt ^yZZdbix6. * 

6. A cotJt/ut, to 5e an txtzyu>^h oi Advanatd MathmaZiciS, ccPiiah is 
intthded to dtvttop p^z-caZcuMu 6\UJUU and IntfiodudZ nm matkz- 
majticaZ topiz^ . . ' • 

Rationale : Unless students are ready for a full-fledged course in calculus, 

they should concentrate on pre-calculus skills. Testimony from college 

and university mathematics educators indicates that many students who have 

taken high school calculus enter college With inadequate pre-calculus 

skills. Areas of particular weakness :are analytic geometry, s;olid geometry, 

algebra and trigonometry. Genuine mastery of calculus depends heavily upon 

these skill "areas. ^22;^°^ ^ . 

en the other hand, a calculus course ^ offered .at 'he level recommended, 
is potentially the; most challenging and intellectually stimulating mathe- 
matics course offered at the high school level, and students, who have 
successfully completed four years of high school mathematics and who are 
prepared for such. a calculus course^ truly benefit from it. Moreoyer, 
students who plah to take advanced work /n matheimatics^'or science in col- 
lege can accelerate their mathematical and scientific development by 
-taking calculus in high school. 

Many students who have completed four years of high school mathematics 
. Jire not ready for a calculus course at the level recommended. In many LEAs, 
there is no desirable "senior year mathematics course for them. Students 
Who take the course reconmended in Recommendation 7B w1l 1 further develop 
their pre-calculus skills, preparing" thereby to take calculus in college, 
apd learn ^bme new and intellectually stimulating mathematics. The course"" 
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should include a set of designated topics such as: analytic geometry, 
solid geometry, theory of equations, sequences, series, probaibility and 
statistics. 

oy . ... 



RBlOMEHVATiOH S. We /izcommnd thcxX pKohtm ^ot^Zyig^ become an inizg/iaJt 
pa/it Oq QjoLch ^zcondrviy mo^hmoctit^ dovjuz and ihat it Be ?teau^r/[..em- 
pka&Jizzd In pK.z- and i,n-62Ayijciz ^-titainlnQ pAogAim^ . 

|le: A priSary reconSendation in An-JVgenda^ For Action is that 



problem solving be the focus of school mathematics of "the 1986 ^^^^ 

becomes clear upon reading the specific suggestions fpr cs tioh that the 

term "problem solving," as it is used in M Ag enda For A ctioa , includes 

everything from the simplest application to the most thought provoking 

problem solving situation, one which requires higher cognitive thought 

processes. ' 

If all. levels of problem^solving are important to. the mathematics 

curriculum, then each level should be specified and related to the 

curriculum accordingly. What follows are some possible levisls which 

might be identified: ^ , 

1. Simple Translation Problems : These_are routine. applications ' 
which all students should master. For examplea if I spent 
$9.75 from a $20 bill, how much do I have left? 



2- Compl ex Transl a ti on Probl ems : These problems might also be 
termed routine applications and might ihcludeapplicatidns 
similar t^..these from the competency. examination: distahce- 
rate-time problems, gas mileage problems, investment problems^ 
problems involving perimeters and areas, and other formula : 
related problems. 



3; Higher Order Applications^ These problems are characterized 
as multi-step problems, the. solutions to which require the 
use of higher cop^tive skills^ but which can still be solved 
using. step by step; prbcedufes . These problems' reduce to 
"involved" routine applications. Problems in chemistry which 
require the use of direct and inverse variation concepts are 
good examples of this type of problem. 



4. "Rgal" Prpblem Solving : This 1s the highest order of problem 

solving and is characterized bj^ its non-routine n 

Students are involved in real problem salving when they confro 
a prpblem they_ do not already possess 
the prerequisite knowledge and skills to solve the problem; 
but "figuring out" how to apply their previous learnings to 
the problem at hand, thereby sparking the insights^necessary to 
produce asolution^ is the heart of the process for real prob- 
lems. .Such problems ^include proofs, puzzles and logical 
expressions. 

All of these levels of problem solving are important; thus,, teachers must • 

• ■ . ' ________ . . _ ^_ _ V * 

ensure that the higher level pf problem sDlving-skills-are' indeed taught. 
Implementation of this recommendation should receive top priority 

' . :: • ______ _■ > _ 

. for funds ^ time md energy from the North Carolina mathematics community 

at all levels and should be put on a five-year implementation schedule. 

If North Carolina is to do its part in implementing Reconinendation 1 

%■ _ 

of An Agenda For Action , i.e., making problem solving the focus of school 

- A 

mathematics, then a concerted statewide effort is needed. Effective . 

implementation^ of this recommendation will require intensive in-service 

training of all mathematics teachers. 



RECOmEmATWN 9. We Azcommmd tha^—thz Stcu^^ oi Public^ 

. ImtKacilon imtitjuutz a\ pnx)Qn,cm ol stjoutm to Be odnvtKt- 

^t2A2.d out ihz encf oi amtouin cottuQZ ^Kz^aJvoctoKy coix/Uz6 in mathmajUc^"- 
^'^xn.ct£at£^ AZ^^bm j , Gzomptn.y , aM ffw expend e6 aiAoc/SttS(i 

at£.t/i admivit^tzTLLvig tk^z qxamivwi^tiom shouZU 5e a^^wnzd by thz ^tioutz. 

Ci^tt2S2^ 6hoatd be pmmltt^ to AzqazAt a VtaU.ZYtt[z ^coKz on ihz^z izAt^. 

Rational e; Statewide examinations will provide a uniform measure of 
achievement i'or courses in which there is currently wide, variation in 
content and expectation. Students, teachers and colleges will all benefit 
from such a uniform measure of accomplishment. 

• . .- ' . y • ■ ■ 
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RECmmiiVAtWN 16{ WiAicdm&MXhat^b^^ 
• to take, thd Noktk eoAoV^nd CompiUtejnIcjJi. TUt In tkt i\?^H8.oi pti^^ ^ 

iJiBn comidzA. zxmptlng 6iude.nt6 i>i6m the. CompeXmcy .Te3;t ^^e(>a>^*u£/^5iJ'tJ^on^ 
ih^ ba&A^ oi mpeAA.t^. pMftdhmanc.e on the. mathmatau ieatton Ofi N>c»tm 
G/tode Anmdl TeitinQ ?h.0Q>um. 

Rationale ; Students who fail the mathematics sectiun of the Bompetericy 
: test in the sjjring of their sophomore year can be scheduled into an 
appropriate remediation proiTi-^ at the beginning of their: junf or year. 
Thus, the time available for remediation will be increased and scheduling 

will be simplified. ■ 

Time and money fcoth Will be saved if students with appropriately 
- high scores in mathematics in the Ninth Grade Annual Testing Program are 
exempted from the mathematics section of the Competency Test. Moreover, 
the prospect of exemption from the Competency Test will provide an in- 
centive for ii^roved performance on the ninth grade test. 

REe^MMENCATIOW U . We n.ecormznd thai Kemedlat matkematZc6 cMi>lzi> 6e 
oiieA-ed ion. aZZ Azcondmy itud^nis, gftade^ who Mt hot Jieadtf to 

take, the PA-t-AZgeb/La couMt Ofi who havz icciteB. ok.oAz in dang eA 
iaiJUnn the. Competency Te^t. Studznti at oft bztow thz 35th pehzentAZz 
on th^ mcvthejnatm &ecUon oi the Ninth Gnasiz Annual reJ>t^naJPm^ 
&hoa£d be coMMeAe:d iofi AmeMailon. The fcmeSAJxt^on &houM be_c.on- 
dttcied -in a mcutiimatlcA MboncdoAy with a ipzcUaZly :tMlned_ tejCLc.heA.,^ 
at lejut one iyUtAucZcdnaZ aide, and no , mo/ce' than 20 ^tadznXi peA cX£U>& 
pekcod. Exit cJvUteJvia &houZd be developed ^o/i. itudent6 to move i^om 
kemediaZ eJioA&U into the Vfie-Mjgebna coame. 

Rationale : The minimal goal of the remedial mathematics program is to 
prepare students to pass the North Carolina Competency Test. We' hope 
that most students in the remedial, program would develop sMlls that 
would enable them to move -into the Pre-Algebra course. (See Reconmenda- 
tion 4.) For the remedial program to have maximum effectiveness, 
instruction must occur jn 'small groups under the supervision of a teacher 

r ■ , - % . I 
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with training in the diagnostic arid preseriiDtive mode of instruction. 
To keep the pupil to teacher ratio at: the desired ib^l^|eve1 and'^to ' 
facilitate individualized instruction, these remedial classes must 
"employ an instructional aide along with the appropriately trained 
teacher. i 



- - © • 



RECOMMEWPATIOM 7 2. We nztommzM thcut, wheJiz poUlbtt, mch the. / 
^couMU, AlgzbfLCL AL, GzomeMy, Algzbfta tl, M &ptUim o. tmo- J 

exith coiUUZ he pnmejqwUUz ioft admUUon Into thz &ex^M imz^ZeA.l 
mfizjoveA, m n.^com\2.Yid that, ImoioA, oa It U pouMz, tkz- iAja,t _ \ 
hmo/sWi oi zach 0^ theJ>z coixft^e^ hz oUzAzd In both thz iva>t and th& 
izcond i'emzite/L o^ zach richool ymk. \ 

Ra^tionale: The courses named in this recommendation are each very much 
hierarchical in nature. Thus, students must master the material whic^h 
is introduced at: each stage of the course if they are to master the | 
material which will be introduced later. Students who havfe failed the 
first half of one of these courses; have virtually no chance of success- 
fully completing the course as a whole. Such students are, moreover, 
likely to become discipline problems if they are forced to remain in a 
class where their potential for success , .even on the most limited of 
scales, .is virtually nonexistent. These students could much more effec- 
tively spend their time;and their academic energies repeating the work 
they.failed to master initially. They could then successfully complete 
the second semester of 'the course during summer school and be ready for 
the nfxt course in the j Algebra-Geometry sequence at the beginning of the 

, next school year. I : / 

This recommendation, which has been warmly supported by many secdn- 
dary teachers, is indeed capable of implementation in many, i^ not most. 



I 



secondary schools: It 1s the jsrevailing mode in secondary schools • j 
which operate oh a semester-course, rather than a year-cburse, calendar. 
Some jsinaller secondary schools will have difficulty fully implementing 
this recommendation. However, we urge that every secondary school attempt 
to implement our recommendation for as. many of the three courses/ speci- 
fied a's is practical , given the enrollment and other constraints under 
which the individual school must operate. 



g/iak^z ,9-1 2 Be /LzqaMed ^ok Qhadaatlon. _ ' 

la-: Students^ with higher levels of mathematical skills and under- 



standing will have increasing advantage as society becomes more technologi- 
cally complex. Reaching these levels of mathematical competence will 

' - . (30) 

require more than two units of mathematics in grades 9-12. ,; 

* ■ . _ _ . _ ._ . ■ _ _ . _ ■ __ _ _ # - - 

Note that the implementation of Recommendations. 4 and 5 will provide 
four a^tr?w.'-ive and useful course options to the non-college bound student. 
College- oound students should be taking three,/ if not four, courses in 
mathematics already. • I 



mcOmEHVATtOU 14. We /L^comznd thout thoiz fL^^pon&Me. {fln. axL^l&li^ 

cMohxtbiatom, pfctnoipaiA and izacHeM, bt made. :itxZZ:y aaxvLZ oi thz . 
XxnifakXancz ol maihmcuticA to tveAif mmbeA oi own &ocXk;ty. Thoiz-^Mho 
advUz izcondcvcy i&.dznt& &koum, In poAUcjuZoA, bz' zncounloQlnQ aZt 
Ahxdzni& to: _ -V 

. A, .fefee mivthemouUeA -in theAJi 6&nio/i ymn., and 

'8. ^fee CGuA^eA at tkz mo&t advanczd Ztvei, thzVi backgAoandi and 
abltltieA Mitt alloM. ' / 

Rational p - Gften the mathematical shortcomings students experience after 
graduation are as much of their advisors' making, as of their own. Some 
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advisors are hot sufficiently aware of the importarice of jjrbper - ■; 

• adequate mathematical training in high school. (See R^cbmmeodatioh 6.of - 
M Agenda For Action .) Some advisors feel that only stdderits vJho intend . 
to go on for a -bachelor's degree in mathematics , science or erigirieeririg 

__ _ _o _ _■ ; . _ : _ ' • 

need to emphasize the study of mathematics in high school . Wprn^n and • - 
minority students, especially^ are not encouraged to take elective courses . 
in mathematics. The discouragement may be mo.re implicit than explieitr : 
ah advisor who would urge a white male student to take more mathematics 
because "You might need it" might not similarly encourage a woman or S 

minority student. • ' • 

Those who are responsible for advisirtg and registering, students must • 
be made .aware of the increastng importance of mathematics so that they 
can adequately coimiunicate this importance to those whom they advise. 
This can be accompl ished throtigh^in-sirvice .training for guidance coun- 
selors and other educational leaders who adviie students. • 

Of particular concern to many college ahd university -educators are 
those students who do not take a mathematics course d; ."'ng their senior : 
year in high school. It has been clearly demonstrated that math|ii|aticaT 
skills deteriorate if they are not used. Thus*,, students who take no 
' mathematics in the junior and senior years p'f high school often find that 
they are not ready for the mathematical chsmandis -that a job p>r a post- ■ , 
.secondary educational program places on them^ These, stude^its learn that 
they had too little jriat hematics , toO; long agof Tnd that they are^ d^^ 
vantaged in the job markbt or are rel egated -to r^medlpl p 
college of their choice. (See Recommendation 8 of the joint 1980 report 
. of the MAA and the NCTM.) ■ ^. -. ■ ■ ^ ^ 
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! he techno! bgleal nature bf the era in which we live dictates that 
talented students be provided opportunities to realize their full potential 
in matheniaties. Students With outstanding rnatjijmatica^ 
precious national oresoiirce, sorely needed to maintain lekdership in a 
technoTogi caTly evolvi rig world , ( See Recommenda t ion 6 of Aiv Agenda F oy 
Action.) «e must guarantee that these special students fully realize 
"their potential . Indeed, we must strongly encourage them to do so. 



REeeiMEfJUATtON 15. Q3& Amommd. that a machoLwUm fae cAeated to utabtUh 
and mtunMxA ceiriiarutui^cdn <imo«5 tM agmcJ^U Imol^ 
oi maifimeUicA. Speetg^ea££{/^ toe ^tetu^^ tfuU a comtuXtzz JiepAtizntlng 
tfte r^^iiewattcA d^paktm&nt^ 6^ pabUc and pfUvata 6ckool6, cottzQZS and ^ 
u>u\f<!A&lCie.& (fxibtic and fiUvatz] , ttckitical attd cormunity coZZzgu, and 
tftc iMewo-feodA SPPT be cnzatzd. — — 

laBw>aT«^r ^ Since a i-econinendati on very rfluch like this oriel appears in the 
joint 1980 report of the »^ the NCTO, it is felt that the problems 
addressed by this recoiwiendatiGn are national in scope. Teachers, school 
officials, counsel ors and parents of students at all labels, need direc- 
tion in determiriirig the mathefiiaties pr^^^^ which are suitable for a 
particular school system, ebileges and universities should coop 
with the public schools to devise programs for the gifted 
student as well as programs for the student who is learn ihg disabled, 
wil t benef 1 t teachers in grades K-12 to share ideas and to receive recom- 
mendations from educators at the college level . techn theories , / 
points of ©nphasis arid priorities need to be updated as college, university 
and technical school programs change. It is essential thUt thosI in the 
public schools w^ are responsible for instruction in mathesnatics be kept 
Informed about these changes. It is likewise essenti?l/w»at college arid 
universltV educators, especially those responsible^/or teacher training, 
be Informed about what Is happen Ui^, schools. 



RECOMMEWPAfldW 16. .We J^zcomm2,yd 

Auggtit to the po^jt-^econdoAy imt^ — 

^A. FouK-y^oA (lotltgz MgKtt c/Lec(>c* mt be. aim,nd^ iok coukA^6 in 
' njkiah thz tzvoZ oi aorvtznt tq{juiv(il(iyvt to that oi klgzhkd 1 
OK GtomttJty. . j 

8. Collzgu and anl\J2>uitX.(i^ and kaA^nialn moKz s ^ 

tnt/umcz KzqiWimtnZS In mathmcvtLc^, Vityitizlng high 6chooi 
ghad^ and SAT.^^co/Le^, ; 

C. li an Init^iMon ol liAjghoA itoKnlng doj^:!^ ad^ 

a^z dtiicZtnt In mathmattc^ , thm Biat'in^tttxt^ 

Qxp(ic t/tjo oii2A JtmediaZ, non-cAzdJJ: ma^hmcuti<iz coa/UZ6. 

Rationale : As long as colleges*, universities and technical schools award 
credit for introductory level courses which have been traditionally taught 
^ at the high schbol l eve , i j^,j^ljebra_Ljnd_G 

bound students will not take these courses in high school. Thus, offering 
remedial worlv for collage credit encourages students hot to do this work 
in high school where it should, in fact, be done and expands thereby the 
demand for remedial work at the college level. Fewer students will opt 
out of mathematics early; in high school if our institutions of higher- 
learning adopt the suggestions In this recommendat-ioii. It has been docu- 
mented that students who discontinue the study of mathematics early in 
high school severely limit their subsequent educational and vocational 
options. Many doors, both in college-level programs and in vocational 
training, are closed to those students.^ ' I 

RECOUMENVAJTOU 17. '. .• Aacommanrf ifiat the. Stdiz BooAd oi EdaavtCoh AuggeAt 
' to XJiz poi>t-6zcond{V.^ ln&tUuuUoyu -t/ie itcUz that a pZacmznt examlm.- ■ 
tion be. dzveZopzd. ThAj^ zxmlnauUon wouM bz MmlvuitzJitd on a voZuyiXaAy 
beUU to high Achool JurUo^, It lOoixU bz uizd to IndicaXz thz zxUtA,ng 
IzvqZ ol MtthmevUcaZ compeXznaz ifiith Kzgahd to thz .backg/iound nzzu&(Oiy 
(Jo/i adiiia>6lon to thz iifv&t oizdAX coulee In mathmatlcA at thz coZlzgz on. 
uru.vzA.6Zty tzvzZ. 1^ 

Rationale: Many high school graduates today are acce|3ted by ^colleges and 
U"tyers1ties and are surprised to discover that placement test results 
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require their enrollment in non-credit, remedial mathematics courses 
or programs. High school juniors, who take iis examination may discover 
that their mathematical deficiencies will prevent enrollment in the 
dol1ege-lev4Bl mathematics program at the school of their choice. This 
discovery would be made early enough so that the prob"'em could be re- 
solved prior to graduation from high school. The examination will 
encourage some students to take additional mathematics courses -ensure 
that they will be adequately prepared for college-leval courses and will 
not be forced, into remedial pr^ A Testing program. s'J??iilar to the 

one we recommend here, has been implemented by Ghio State University. ^^^^ 
This py^ogram has yielded the desirable outcomes outlined above. 

REeOMEWATTON H. To att/iaat aomp^iyvt, mcUkmcUixi^. tojCLchaM, 
toe ^zcarmznd. thz ^Oa %iing: 

A . Teaeltcng a^6A^ J^.s ^ok ^i/ut-yMk. ttaahtu InvoZvz contact 
with 6tlxdcnt6 , va/ . ing ahiJiity ttvtZ6. 

B: FAJui-ycoA tzachz/u Be of^ty^ji^ d conthact a'i> e/x/iZy oA pd66ZbZc. 

e. FiA^t-tjcoA iejOLche/u be o^^^tid oppoKtuyuty oi bcgZnyitng mpZoy- 
mcnt ioon a^teJt th^Jji g/Laduation cu> Z6 pkactlcaZ. 

Rationale : Examination of the North Carolina Mathematics Teacher Prof ile» 
1982, shows that a large number of first-year teachers leave teaching. 
The two reasons most coimnonly given for this are, f irst, that new teachers 
received unattractive assignments and, second, that the monetary rewards 
were, not adequate to compensate for the strenuous mental and physical :^ 
demands of a teaching career. 

Many college students graduate in May and wouid like to begin em- 
ployment at once. However, in most school systems * first-year teachers 
begin work in mid to late August, and receive their first paycheck in 



September. This .situation so frustrates mar ;vrospec"tive teachers that 
they take ajob in a business or industry and never enter the teaching 
profession. Even worse for the prospective teacher is the fact that 
many LEAs do not even offer contracts to first-year teachers untii 
August. A capable, ambitious graduate wants to know as early as possible 
where he or she will begin his or her career. The prospective teacher 
sees^all too clearly that students who plan to snter careers in business 

^ ■ _ _ _ 

or industry are offered contracts well before graduation. 

We note that if beginning teachers could be placed on the payroll 
effective July 1 then they would receive a paycheck in August rather 
than September. More importantly, perhaps, they cdUld begin to prepare 
for their initial teaching assignSient in the less hectic summer months. 

RiECOMMEWPATIOW 7 9. Wz fLzaommzyB. thixt no MdofU>mzyvt ol cmtL^i-catzi 
iofi t-mcUm mcutkmaXyia^ be poninUtzi and thtvt the only cmtLllcatM^ 
^Ajn maX.kmatiu b& tko6^ oatUned by the QttaUty A^auuince. ?n.OQHm 
and Mhleh luZZy mztt tkz 'pn.0B/imn'i ga.idzH.neA. 

Rationale : The State of North Carolina has a set of .ninfmutri q'ualifica- 

tions that one must meet to receive a license to teach mathematics. 

These qualifications are enumerated as competencies for each level of 

certification in the Quality Assurance Progr-am. These requirements are> 

the minimums set; there- is _nqt any set of qualifications' less than these 

which should be accepted for licensing or recognized ^s legviimdte.' 

.1 ' ' 

While persons not properly certified migh^ be ut3liJ:ed in temporary,^ 

emergency situation's, standards for certifications should never be 
di1«uted. _ ' 



■ RECdmEj^^^ 6thoot ymA only • 

iho6c indbivA^daalyS appn.opn^tQZi[ ddAZillzd In iiiiUkmaJtCc^ be aZZovozd to 
izach mathmcciXxL^ In QKadz^ 1 thAough 12. ^ 

Rationale : This . recommendation is aimed at strengthening the quality of 
education in our schools by ensuring that only qualified and certified 
teachers be allowed to teach mathematics to our high school students. 
Mathematics is a language, and,' as such, it is as difficult to teach 
mathematics as it is to teach Swahili or any other foreign language. 
. Trie state of North Carolina has already embarked on a vigorous program 
to train teachers who are currently teaching mathematics out of field. 
We commend this program and believe it. will produce better trained 
teachers who havean appropriate certification in matdematics. The 
continuation of these efforts and the implementation of .this recommenda- 
tion will ensure that, by the school year 1985-86, all secondary students 
across the state will be taught mathematics by properly certified mathe- 
matics teachers. . « - 

do/Ltf 6c.hoot maihmatic^ tejoiche/t6 cut tqxtsi iiiAdz unAX^_ be In mathmo^^ 
and//ok m t^matic6 zdaca^on^ We iaAthm KZCjorAnznd^ that thu^ t anXJU 
bz tttriKca through cotZzgz cAzd:i:t6 oA thAoa^h ap\yKo\y(Ld cotm^moK^ mXh 
thz 6amz nJcQok in contzn^ and AzqwOiejnznts 06 a coiZzgz-t^TJzZ aouJL&z. 

Rgi^ionale : binder the current guidelines, it is possible^for mathematics 

teachers to obtain certification renewal with experiences which are not 

related to mathematics and which do not contribute to the teachers' 

♦ 

mathematical expertise. This recommendation is directed toward im^ov'ing 
the professional qualifications of our teachers and, through them, the 
educgiibn of our children. . ; . 
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RECdmEtWATfON 22. ' Wz kzcvrmzni that th^ (solZoMha ;Cu;d typU oi In- 
smvixiz pAogAom ^oa ^izcondd^y ^chooJt mathmaZitl tzojihzn^ bz 
dzveZopzc' xnd ^andzd: 

i * 

A. An angvtng pkogkam mth'a canjvictilum con^Ziting o I matiti2p\atx:(i^ 
■ cjoniznt:, Iza/trdng thzohvi, evtUaatlon tzzhnyique.t>p z^^cZLvz u^z 
Oj$ maKtt-pa£a*cvc;6^ comptxte/u, catcuZcUtoA^ , ph^oblm Solving, 
ctmsAoom manc^mznt, zfif.ict'znt u6Z cZcUi^oom timz, and 
couYv6 2Jbing i t/ia^zgAlz^ . 

B: Spzc^i^ ^umme^ lYtAtbtutzJ^ to (U^i6t tzaaheAi In tzaching 
zzdondaky tzv2^ mxtthmat,i,Q.t . ♦ * 

funding ^hoLitd bz pn^ovldzd idk vaA^ou^ ^^InanciaZ InaznZivtS to atioi^^ ' 
tzaaho/vs to panXA.CA.pcitz >cn ZA^ihe/i ok both pKogKom^^ 

-and- 

RECOmENVATJON 23. Wz Azcommznd that in-6ZA,vlcz bz dohdtirMd oh a ' 
coyttinulng bazi6 admln±6^ oi zach LEA conczAiu.n^ tAznd^ and 

^4ti?e4 tn tnc!XhmaXA,c6 zduaxtxon. ^ - 

Rationale : High priority must be given to pr^^^viding quality in-service 

programs -to all ' mathematics teachers. Th^Gommittee feels strongly that 

in-service credit shoufd not be given to mathematfcs teachers for courses 

that^^are not related to their teaehiaq assignf^^fe; In-service programs , 

should 'emphasize continuous, professional growth. 

High priority must also be given to keeping administrators up-to-date 
' on trends and issues in mathematics education.^ Unless this is done, 
funds and personnel will not be allocated in the most productive fashion. 
Moreover, administrators must communicate to students and faculty alike 
the relative importance of mathematics in the, overall curriculum/ 

Good in-service programs will reduce the rate at which, good, new 

teachers are lost to industry. Jote that research shows, that more mathe- 

■ — ■ . 

matics teachers leave the profession after one to three years than at: 

any other time. • 

Mathematics, teachers: must be able to deal, with computers both as 
objects^ of stu(ay^^ teaching tools. In-service programs providing 



training in the use df computers will be necessary if this is to happen. 

Teachers will also heed guidance irt; implementihg bur reeoirBTiendatibhs 

on calculators. Finally, as noted in^ Recommendation 8, siiice problem 

solving is a vital area in mathematics education, in-service programs 

_ \ __ - - - 

should reflect this importance and help teachers develop appropriate 

problem solving activities. \ . - 

^ ■ ■ \, - . - * 

RECOmENVATJON 14.\jtiz n.zcommnd iha± to aiimcZ dn6,,XtteUn compzte.nt 
caJilij, loe Kzcommzhd that- . \^ . ■ 

•A. fzaahlng toadi In mathmcutLc.i bz Az^tkicizd to no mo^z than 26 
■stiidznti pzn. cZciM and 130 stadzntt. pzk day. \ 

8. AppKopfUaZtl &tApzndA b^ jjfiovidzd Jojt 6mmz/t itudy^ cuMlcMwn 
dzvzlopmnJt:, itaj^ d^vz^p nznt, z tc / \ 

C. RuntbuMmzMt faa pn:oOi.dzd fofi expzmzi MlocA.atzd mth aXt-zMncz 
' at \3fioiUilo.nat maXhmatlc& mzztlnqi,, including tJuiveZ, £odgx.ng,\ 
nzgUtnjxZion iz&i>, and mbAtctutz tzjathtn. pay . 

Rationale : Students in a typical classroom today come from diverse 
educational and sV-'- "" backgrounds making it difficult. for a teacher to 
work wit:- h of tnem on an individualized basis. A teacher can come 
closer to providing individualized instruction when the pupil-teacher 
ratio is kept at a reasonable level. ^^^^ 

The mathematics curriculum is changing rapidly, and if teachers are 
to remain abreast of these chahges, ongoing self-improvement must occur. 
In-service- is not enough. Activities such as summer study at a univer- 
sity and attendance at professional meetings are also necessary. These 
activities are expensive, and the costs may jjrevent some teachers from 
pursuing them. It is "in the state's interest to encourage these pro- 
fessional activities, and the statev therefore, should provide the 
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financial support to ensure that teachers receive the ongoing professional 
development they require. 

The' teaching profession will be strengthened and the secondary mathe- 
matics program will benefit if teachers are offered the option of twelve- 
month employment. Currently teachers are employed for ten months and, 
for financial reasons, may seek other employment during the summer- By 
extending the term of employment, we will provide these teachers with some 
needed income arid thereby make their profession more attractive. During 
the surmier moriths, employed teachers could pursue further trairiirig in 
mathematics, develop new courses, enrich existing curriculum by developing 
materials and techniques, organize materials and resources, plan model 
programs, or aid staff development activities, 

RECGMEWAttON 25, Wz kzaommzy^ thai :5a£a^&6 he ^KCAea^zd iok appko- 
pnJtatztq czJvti^Aizd maihmcutic6 idachz/u who f nyUifj ZhoyUi 

i^ackiyig Aej>pomA:bi£yat^z6 xn maihmccCCc^ . 

Rationale : Steps must be taken to retain comf- i: mathematics teachers 
and to make mathematics teaching more attractive to prospective teachers. 
There is a severe shortage of certified mathematics teachers across tf;e 
nation. Ir^ 1982, mathematics had the most severe teacher shortage of any 
subject area in the country. ^^^^ 

_ -j^.. ■ _ • 

A review of the pay scales in effect at our colleges arid uriiversi^ies 

^ ■* 

will show tfjat iri order to retairi competerit faculty in discipliries such 
as medicirie, law, applied mathematics and computer science, differential 
levels of pay are corranon practice. It is commonly accepted that many 
competent mathematics teachers are being attracted to higher paying jobs 
in business and industry. This situation will probably worsen in the 



^ext few years as salsr^efj pk^'l to etno'ioyees in business and Industry 
are approx-fihately firty in -xty xent h^ihar than those paid to 
teachers With comparable traln'J'f s- . sxperience. This disparity in 
salaries certainly leads many dedicated professionals to review their 
career goals. 

RECOmENVATTON 26. AmommoM iiwX ^ah^tavitiat Mdi^vwU. iund6 bt 
provided ion, thz PA,o:6pzrJxvz Tmcke^^ S^^ 

doA^ £e\;c£. Wt IvJiZhoJi Kzcom^nd thai ihz aynouYvt o£ ejOJCLh 6chatjiVuMp 
loan be incAzcus&d to $2000 /yza^. 

Rationale : the shortage of trained mathematics teachers referred to 
above can be fully alleviated only by attracting capable, young people 
into th.e profession.' The implementation of this recommendation Will 
make mathenfetic^: teaching more attractive- to college students with an 
interest in mathematics. Under this scholarship/loan program, recip- 
rents of loans who teach in the public schools for the same narrSer of 
years that financial assistance is received have their debt cancelled 
proportionally, thus* most recipients would, have' a definite coinjiltment 
to enter and 'remain in North Cai-olina in teaching. The current scholar- 
ship/loan of $1500 per year is inadequate in view of rising college costs 

RECOMMEWPATTOW 27. jL&cqrmznd iha± thz pfte^mt i&d&^ M£o^znt 
lofi izxtbook adoption fae Acuyizd to $15. 

Rationale : The present per student, per year allotment for textbooks 
is riot sUfficierit to purchase the needed textbooks at the high school 
level. High school mathematics textbooks cost as much as $13.80 ^ snd 
some textbooks iri other subjects cost even niore. If a school system is 



to provide ujD-tc-date textbooks, local funds must be used to make up 
the difference between the monies. that are allotted by the state and 
the actual cost of the books. Some school systents do not have these 
funds; thus, they continue to use previously adopted textbooks which 
may present outdated mathematical techniques and appl ications. 
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APPENuxA A 



Membership of , the Mathematics Curriculdrr) Study Gormittee 



Miriam Leiva ^ 
Professor, Mathematics Bepartrnerit 
University of North earoling at Charlotte 
Charlotte, NC 28202 



El aineBologrra 
Elementary Teacher 
Summit School 
Reynolds Estates 
Winston-Salem, NG 27106 

Shirley R. Boyd 

Instructor s» Math Pc?rartnient 

Wayne Goiiununity College 

Caller Box 8092 

Goldsboro, NC 27530 



Mauvice Brett 

Supervisor, Middle/Secondary 

Education 
Hertford County Schools 

Bpx 158 

Winton,'^'NC 27985 

Freddie S. CariafSy 
Math Consultant _ \ 
Onslow County Schools^ 
Box 99 

Jacksonville, NC 28540 



Steve Davi^_ \ 
Chairfflah^ Math Pepartment^ 
N.C. School of Scienre & Math 
1912 W. Club Boulevard 
Durham, NC 27705 



Joseph W. Dodson 
Coordinator of Mathematics 
Winston-Salem/Forsyth Schools 
Box 2513 

Winstc^n-Salem, NC 27102 



Leo Edwards, Jr., Chairman 
Staff Subcommittee _ 
fisspc. Prof ., Math Department 
Eayetteville^ State University 
Fayetteville, NC 28301 

Davfd_Fdrtney 

P.O. Box 772 . . 

Chaoel Hill , NC . 27514^ 

AffHiation: Student - Chapel ' 
Hill High School 
UNC-Chapel Hill 



Frank Harvey 

Professdr, School of Education 
Universiti^ of North Carolina 

at Green sbqfo 
Greensboro, NC 27405 



Carolyn Jackson, Chairman 
Middle School Subcommittee 
Coordinator i Secondary Education 
Ljnion County Schools 
Urawer 499 
Monroe, NC 28110 



Jeane Joyner, Chairman ^ 

Elementary Subcommittee 

El emehtiry Teacher 

Sherwood Bates Elementary School 

2820 Oberlin Road 

Raleigh, NC 27608 ^ 

Ben Klein, Chairman 
jecondary Subcormittee 
Professor; Math Bepar^tmenf 
Davidson Col leg.e-^^"^* 
Davidson , NC ^'28036 



■101- 



EKLC 



Kblb, ehairman^ 
Currfeulum Subebmmittee 
Professor, Math & Science 

E'ducatioh Department 
N.C. StateJJniverslty 
Raleigh, NC 27607 

Rbscbe Ldcl^e _ 
Teacher/Assistant Principal 
Bethel Elementary School 
P.O. Box C-5Q_ 
Bethel, NC 27812 

Jan Orr 

Elementary Teaching Specialist 
Buncbmbe County .School S; 
391;Hendersdnville Road 
Asheville, NC 28807 



Anita Pangle, Chairman 
Resources Subcommittee 
Pr'incipal 

Ea^'stover Elementary School 
500 Cherokee Road 
Charlotte, NC 28207 

William Paul 

Chairman, Department of 

i Mathematical Sciences . 
Abpalachian State University 
B6or..., NC 28608 



ter^ijret Perkins 
Box' 296 
El on College, 
A-j^filiatibn: 



NC 27244 

Private Consultant 



James p. Powell - 

Cc^Mpu te r S c i e n t i s t 

Burroughs Wellcome Hojupany 

3b3d Cornwall is Road 
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APPENDIX B 

eori:>^r'...r.ts to the Mathematics eurricdlutn Study Coiwiittee 

The eommittee invited those professional organizatidns with an 
interest: in any asjiect of the mathematics program to -present their views 
and corieerris by way 'of position papers and/or verbal presentations at 
its March 16-17,i 1932, meeting. The following organizations responded 
positively to th'| Committee's invitation: 

N.e. Council of T'>??chers <it ' ^'^athfimaties - Katharine W. Hodgin 

N.e. Associatio> • the Gifted - tinda Weiss 

Professional Educators of North Carolina - Sue Sams 

N.C. Federation of Teachers - Robert Jbyner . 

N.e. League of Middle/Junior High. Schools - Pat Knight 

Minorities in the Mathematics Program - Larry Clark 

N.e. Associati-on of. School Administratbrs - RayihiH^ 

N.e. Principals/Asst. Principals Assoeiatidn -Joe Bpst 

The UNC Mathematics Department ehairpersbn^ - E. E. B- -Piston .. 
Assoeiatipn for Supervision, and eurrieulum D^^^^^?^^* ~ j^^Jl^'^^^^ 

N.e. Congress of Parents and Teachers, Inc. - Lola Taylor - 
^ "n.C. Association for the Sifted and Talented - &(riith Boodrum 

Position papers- on topics ef parti - ^^rn to the eqmittee 
were solicited fron- selected jnathematlct: . As a.t^salt* 

ninet&en such papers were s.^Mnitted to the Conrad t tee V They proved to 
be of/ great value as the study progressed. Special appred^ildnjs 
expressed to the fol lowi rig ind1 vi dual s who gave of thel r time . sxpe^ 
tise to prepare papers for ^he Committee: „ 



Edward 'G. Blakewayi Private Cbhstiltahti Raleigh : 
Roger Bruhwel , West Charlotte High Sehool, Charlotte 
Srace M; Burton, UNC-Wilmihgtbn, Wilmington 
Richard E. Cowan, Roanoke Rapids City Sehool s ,. Roanoke; Rapid 
Ralph DeVane, Western Carolina University, Cullowhee 
David b. Sreen, Jordan High School ^ Durham 
Neal Hayes, Burl ington- City Schools, Burlington 
Ron Marshall, Western Carolina University, Cullowhee 
William Morgan, St. Andrews College, LaUrinbUrg 
Fletcher R. Norris, UNG.-Wil.mington, Wilmington 
William F. Palmer, Catawba College, Salisbury 
Annie Puett, East Mecklenburg High School, Charlotte 
JlniFOTchard^^ Alamance County Schools, Graham 
-Ann F. Roach, Northwobd High School , Pittsboro 
Harvey E. Sadbff, UNC-CHi Chapel Hill 
Julie S. Schilawski, Gary Senior High School , .Cary 
William Smith, UNC-CH, Chapel Hill 

Linda H. Sulljvan^; Scotland County Schools', Laurinburg ~ 
Betty C. Williamson, Richmond Senior High School, RDckingham 
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SBPi Staff for Mathematics .Gdrficdltim Study Gommittee 

Many members of the State Edacation Agency assisted the Mathematics 
Garricalam Study Goninittee with their work. 

Iristractional Services Area .. . 

~ iJerry Beaver, Deputy Asst. Superintendent 

Wayne Dillon, Special Assistant 
Middle Grades Education 

William McMillan, Special Assistant . 
Secondary Education 

Betty Moore, Special Assistant : - 
Curriculum and Admihistratidn 

Harry _Pur^ al : Ass i s tant., _ „ ^ - - - — . 

Elementary Education 



— Mathematics Di visio n - : 

-o ■■ 

Robert R. Jones, Director . j_ 

Coordinator - Mathematics Curriculum Study Committee 

Cleo M. Meek, Assistant Director^ 
Liaison Person - Secondary Subcormittee 

Kay Kemp, Consultant ^ 

Liaison Person - Elementary Subcommittee 

Barbara Hardisonj Regional Mathematics Coordinator 
Northeast Regional Education Center 

Barbara Leland^ Regional Mathematics Coordinator 
Southeast Regional Education Center . 

John Ggle, Regional Mathematics Coordihatbr 

Central RegionaJ Education Center 

Liaison Person - Middle School Subcommittee 

Gloria Santzler, f?egional. Mathematics Coordinator 
South Central Regiehal Education Center : . 

deahette Gahnj^Regibhal^Mathemat Cbbrdinatpr 
North Central Regional Educat^^ 
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Mathematics Division (continued) 

Sandi Lee* Regional Mathematics Coordinator 
Southwest Regional Education Center 

■ . . ■ ^ 

Emery Partee* Regional Mathematics Coord:tnator 
Northwest Regional Education Center - 

Doug Barker, Regional Mathematics Coordinator 
Western Regional Education Center 

Mildred Quick, Secretary 
Secretary for Conpittee : 

Connie Hawthorne, Secretary 
Secretary for Committee 
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; APPENDIX D 

Summary of Activities of the Mathematics Curriculum Study Committee 



. November 4-5^'_1981 
Tbtal committee 

. Organization, purpose, objectives of the Study 

% ■ 

January 12-13, 1982 

CurricCilum subcommittee 

. Identification of concerns 

March 16-17^ 1982 • 

Total committee ' _ ^ 

. Presentations by representatives of professional organizations 

July 22-23^ 1982' ' 

Secondary subcoimiittee . 

September 23-24, 1982 ' . ■ : ' 

Total cbmmjttee - " — 

. Presentation of elementary arid middle grades recommendations 



October 1&, 1982 ^ 

Secondary subcommittee 

November^ 3d-pecember 1, 1982 

Total committee ■ - 
. Computer subcornnittee report' 

January 31-FeBruary l,. 1983 

Total committee . 

. Preparation of tentative reeommendstibns and rationales 

February 2, 1983 i 
Total committee . - 
; . Seminar on Issues in Mathematics Education, : _ _ __ 
. Presentation of tentative recdntTlendations and rationales 

Apr^il 28-29, 1983 

Editing cornnittee _ . __ _ 

- - : Review of sumnaries bf sUrveys and hearings related to the 
• tentative recommendations 

May 17-18, 1983 

Total committee , 
^ ' - ' . Review of dy'aft dbeument 

.May 31- June 2, 1983 . 

Total /committee _ 
. Finalize all components bf the Stu^ 

In adHi tibn to the twelve fbnii^ meetlrigs b^^^ the total cbnmittee or Mts 
subcommittees, numerous small wbi^lc grbups functioned on a 
' to address specific tasks identi.fi^ed by the Committee as a whole. 

o 
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